US007421935B2
a2 United States Patent (10) Patent No.: US 7,421,935 B2
Ho et al. 45) Date of Patent: Sep. 9, 2008
(54) BARREL LOCKING APPARATUS FOR A (56) References Cited
PAINTBALIL GUN
U.S. PATENT DOCUMENTS
(75) Inventors: Stephen Ho, Sugarland, TX (US); 184335 A * 11/1876 Calmus ..oooovevn... 138/96 R
Kheng Phang, Sugarland, TX (US) 1,223,156 A *  4/1917 DUuBOIS eevvevveeeeeeinnn, 220/315
3.354.569 A * 11/1967 Kassabian .....oeeveevovnn.. 42/96
(73) Assignee: Avalon Advanced Products, Inc, 3,437,231 A * 4/1969 Carpenter, Ir. .............. 220/601
Sugarland, TX (US) 3.506.157 A *  4/1970 DUKESS +eovveeeeoroerenn, 222/94
4,534,088 A *  8/1985 RiCKE woveveovoeeoeeeonnnnn, 24/295
(*) Notice: Subject to any disclaimerj the term of this 4,660,804 A * 4/1987 Liu .covvvvvinniiinnnn.n.. 251/149.6
patent 1s extended or adjusted under 35 gﬂggﬂg?g i : ’i‘//{ igg(s) go_‘i’;gﬁ tl """""""""" 2‘;%? ;gg
381, riffin etal. ................
U.5.C. 154(b) by 4 days. 6.176.032 BL* 1/2001 Cohen et al. w..ooovvvvvn.. 42/96
| 6.289.623 B1* 9/2001 Cohenetal. ..ooovvevvevvn, 42/96
(21)  Appl. No.: 11/672,496 6,708,950 B2* 3/2004 Christensen et al. ........ 251/342
| 6.733.047 B1*  5/2004 Stieler ...ooovvovvevvenonn.. 285/319
(22) Filed:  Feb.7,2007 6,786,516 B2*  9/2004 Cronley .......oooorvoo... 285/322
_ o 6.935.537 B2*% 82005 TelleZ wovevvevveroeereennn.. 222/168
(65) Prior Publication Data 6.973.863 BL* 12/2005 JONES woeveereeeeorsorvenonns 89/14.2
7,044,505 B2*  5/2006 Takayanagi ................. 285/93
US 2007/0193569 Al Aug. 23, 2007 7,044,506 B2* 52006 DONK ovoveevevereererenon 285/319
L 2004/0200840 Al* 10/2004 Oseretal. woeeeeevenn. 220/315
Related U.S. Application Data 2006/0101697 Al* 52006 Bushnell ..oovooevvevenr.n. 42/76.01
(63) Con‘[inua‘[ion_in_part Of applica‘[ion NO. 11/48332573 2006/0185658 A$ 8/2006 St@V@IlS ....................... 124/80
filed on Jul. 7, 2006, which is a continuation-in-part of ggggigﬁﬁﬁ i: légggg %_Ole """" tl """"""""""" lgiﬁ?
SPL 1 ippmann et al. .............
application No. 11/402.211, filed on Apr. 11, 2006, 2007/0234624 AL* 10/2007 BIUNN eoeeeeooosoeoo . 42/105

which 1s a continuation-in-part of application No.
11/157,131, filed on Jun. 20, 2005, which 1s a continu-

ation-in-part of application No. 11/069,768, filed on
Mar. 1, 2003, now Pat. No. 7,210,389, which 1s a Primary Examiner—Michael J. Carone

continuation-in-part of application No. 10/862,005, Assistant Examiner—Stewart T Knox

* cited by examiner

filed on Jun. 4, 2004, now Pat. No. 7,021,303. (74) Attorney, Agent, or Firm—Robert W. Strozier
(51) Int.CL. (57) ABSTRACT

F414 21/00 (2006.01)
(52) US.Cl oo, 89/30; 124/80; 42/70.01  Paintball or non-lethal gun or marker apparatuses are dis-
(58) Field of Classification Search ..................... 89/30,  closed to prevent projectiles from being inadvertently dis-

89/31; 124/80, 83; 42/96, 70.01, 70.11; charged from a paintball or other non-lethal gun or markers.
222/563; 220/326, 315

L L . . g
See application file for complete search history. 5 Claims, 36 Drawing Sheets
2612 Y A oy
N
:l'-i‘l-'l‘lr"-t‘i*i.i.i_;i‘*.].i.t L ) T e
DT T IR ™ 2658
K e T T S O S
o e Sy Sy
;.,;:;:;:;:;:;:%‘:g;:;:;:* Ry 2660 2664
bS50 AT XA XXX } |
ﬁ';fr.r:.r '*‘*::: .rrr.r; l‘ 2662 I/
3%
*‘

W..,Vﬁ'/’a J / }

IR HI#ﬂWﬂ'ﬁ
| G I oo § BECS Do) 111101
SIREETE M %% % N EEEE I [ s 11 4§ L 1
261“ ..... iil‘"ﬂ"_ﬂ at
LI T L Bl “'*‘ ------
'::::::::: ISR L 1158

rnn ]l INY —i“llll /
HERHE Y e i000 ‘N/’ffffftﬁr /
2668

i
26227 | RSB 2666
AL RIS AN
- *'i .i'l:h_ii--ll .l:"
e bR 1) -
i-‘ll*-ll-*‘
\"4 2656
/ \ 2630
2652

2630

O, 'i:'l:l:

Teletateteled
o o W)
Y

mull
4
s
ot

[ =,

)

2600




176

US 7,421,935 B2

110

Sheet 1 of 36

m - N
" i / //
: s / = = %
p ) _ N ,
3 Y

g ‘" »/

122

150

U.S. Patent



US 7,421,935 B2

Sheet 2 of 36

Sep. 9, 2008

U.S. Patent

158

168

176

100

lllll
lllllll
- L)
" e

- E B
llllllll
o -

L
........
- -
- »

L
"""
"""""

-
"""
.......

lllll
- -
™ - .

174

-"‘ -_..

120

152

=

Wit
Lo
e
—
o |
lllllllllll
w S et T e
S y— l.‘ l_' ' A
5 o - llh .-___-_
’
e _l_fl_l_ _‘l_ """"""" ’ .l_l.
n ; ““““ F ‘ »
il..l. l__f __I.I lllllllll l__li l_i '
L ] - - & L
’ Ve %e . ¥ Y
-___ O . . +
-
¢ L ’ LY % _l-_
¢ N " N s
# d # % ] "
] -. ’ y 9 "
-- . ? .y -_- - )
' S t 1 .
[
. ’ ' ; ' B —.
] 1 1 . ! - 4
) -._ % o F # '
v S
" % 4 # '
\ A & #
. L % ¥ l o
Y » y " ]
L . 3 -
R ..{..ww.... AN
” .
. P M P o’ Yot
I ‘ g #y “esarn o .
6 _l_l I‘ _I__l_ IIII .l_'l_ l__l__
oy V9  Yetsananr” ’ -
-
-._! t-.l_ F
a ¥ ® -
s ¥ “ -
# “u -
llllll
N N Ttteeecee-
g -
y—
|

156

166

164

168




US 7,421,935 B2

Sheet 3 of 36

Sep. 9, 2008

U.S. Patent

252

200

258

-
O
-

210

278

FIG. 2B



U.S. Patent Sep. 9, 2008 Sheet 4 of 36 US 7,421,935 B2

278

260

262

262
268

270




US 7,421,935 B2

U.S. Patent

FIG. 3A



U.S. Patent Sep. 9, 2008 Sheet 6 of 36 US 7,421,935 B2

W
b
=N
ot
th

-------------------------------------------------------------------------

356 . 356

L
Ln
e

356

., 358 364
262 368

360 366




US 7,421,935 B2

of 36

Sheet 7

Sep. 9, 2008

U.S. Patent

FIG. 3C



U.S. Patent

L ]

412

Sep. 9, 2008

~ 470

Yy
E

462 458

460

Sheet 8 of 36

411

466

464 468

US 7,421,935 B2

400

--------------

456

430




US 7,421,935 B2

Sheet 9 of 36

Sep. 9, 2008

U.S. Patent

R B R P X

AR IR E ST

- e ety g

. -
- m,

7
l._l”. ..

T
M

| I.-_ I.-I"”.......
et
LT TR




US 7,421,935 B2

Sheet 10 of 36

Sep. 9, 2008

U.S. Patent

.l..l..l..l..l..l..l..l..l..l..l..l..l_.l..l..l..l Al .I..I..I..I..I..I..l..l..l—..l.—_.l.w.l..l..l..lu_..lr..lu_..lr.l.-..l._..l.q.lu-..l._..l._..l.-..l

e e ..}rr}r{ﬂ.}{}.. P A A J!J!JJJJ{.}.{,}.-}JJJJJJ
"y h._lii.i.!. ..r.__..-.:I _1_11-.:_




U.S. Patent Sep. 9, 2008 Sheet 11 of 36 US 7,421,935 B2

608 604

608 606

FIG. 6B



U.S. Patent Sep. 9, 2008 Sheet 12 of 36 US 7,421,935 B2

710

o |

—

—
I‘\]
—
i

FIG. 7B




U.S. Patent Sep. 9, 2008 Sheet 13 of 36 US 7,421,935 B2

832 822

830 812
824 826
810

808

914 916
904 924




U.S. Patent Sep. 9, 2008 Sheet 14 of 36 US 7,421,935 B2

e e e e e e e e e

[ T T
e e K X Y

telteteeniny

I-,l .l 'l .l

---------- o ettt el

e R . f e e s e e e e e e e e

L e T T T e e e e e telelnlulal

R S T S S TR T T T T T T T T T T T P P P P P PP S R VL e
-------------------- e s b B R i e e e b bttt e R e e SR




US 7,421,935 B2

Sheet 15 of 36

Sep. 9, 2008

U.S. Patent

<N ﬁ -UHrm— o ZETl '

|

dird \ |\t va'\b 9771
8TTI
8OCI 4174 00<I

0TTI

il

9771



U.S. Patent Sep. 9, 2008 Sheet 16 of 36 US 7,421,935 B2

1302

1308b

FIG. 13A

1310b

1304

1300

at
‘K 1330

AN

1328

.
\
——

=

NN

1332
1306

1330
f"334 1332
illlllllllllllllllllll

1320

FIG. 13C

=
4 & e
o) m i
o ]
o
L
-
- o |
o o O
o) ) y— 3
- l:::: — ¢
il i
$
& ¥ = -y
o Vo) Ln, &4
o’ o o )
y— -y vy T
T

1326
1322




U.S. Patent Sep. 9, 2008 Sheet 17 of 36 US 7,421,935 B2

1406

1404 /‘

FIG. 14C

1420
1426
1426 / f“u 1428
I.I_—l.lm
AN
e /O e
1430
r 4 1438
— ANV

142
A S [ © ]

1422 1426 1436

FI1G. 14D




U.S. Patent Sep. 9, 2008 Sheet 18 of 36 US 7,421,935 B2

1400

1432

FIG. 14E

1436

-

A [
e
!

|

]

|

|

[}

|

4

|

k‘
o
o
-
—
&
~l ’
-t
— . NG
' L
: -r
. e
-
H. &
HE o
* & noasa ﬂ
4 —y
&
L.
< \J
v



US 7,421,935 B2

Sheet 19 of 36

Sep. 9, 2008

U.S. Patent

0ts1

A\ 47!

IIA

011

4 |

ogst "¢ gegy

ds1 "OIA

1257 |
4\ 97ST 441

YA



U.S. Patent Sep. 9, 2008 Sheet 20 of 36 US 7,421,935 B2

FIG. 16A

I

l‘F r

FIG. 16C

FIG. 16B

1626

1622

1620
1626
1626 '/



US 7,421,935 B2

Sheet 21 of 36

Sep. 9, 2008

U.S. Patent

L]

90L1

dil DI

Ll
ep/ 1 UPLLI ehL ] 2
09L1
T i
P A— ' 7Y%
S9LI
PoLI
99L1 9¢L1
CLL (4YA |
OvLl

StLl & 9¢L 1 9t Ll
0ZLIY OpLI 0ELT



U.S. Patent Sep. 9, 2008 Sheet 22 of 36 US 7,421,935 B2

FIG. 17D

OOOOO

|

it
MHIHHH

1774a 1770
.
O/ VVVVVVVVY

1742
1768

1766

N
ﬂ
-
—
3 U
b g
-
-
y—
3 [
-
r—
= o \
= -
) |
e &
\ U
E [ ‘ |
e N o
— -
.-...,
L]

1764
1760
1762

1736



U.S. Patent Sep. 9, 2008 Sheet 23 of 36 US 7,421,935 B2

FIG. 17F

1778

1776

1778




US 7,421,935 B2

Sheet 24 of 36

Sep. 9, 2008

U.S. Patent

V81 DI

c081 \
¥081

9081

d81 DIAd

0v81 “O A

\) E\.‘ (O] Y A iy

|
Q
0<8I1

-

9P81 0¢8I

9¢81

e 1%.] |



a8l “DId

US 7,421,935 B2

8981

-

Sheet 25 of 36

a1  I——1 15

Sep. 9, 2008

9¢81

U.S. Patent



U.S. Patent Sep. 9, 2008 Sheet 26 of 36 US 7,421,935 B2

-
'
4
-
L]
-




US 7,421,935 B2

Sheet 27 of 36

Sep. 9, 2008

U.S. Patent

daeol DIA

Jol "Dl

lel

9161

9061



U.S. Patent Sep. 9, 2008 Sheet 28 of 36 US 7,421,935 B2

an o]
Qe o
= = &
Lo o L

1902

1904
1904
1904



US 7,421,935 B2

Sheet 29 of 36

Sep. 9, 2008

U.S. Patent

W_M

ﬁp.
ar




US 7,421,935 B2

Sheet 30 of 36

Sep. 9, 2008

U.S. Patent

907

vi1cd

¢1TC

9¢T1

¥077C

\\\-

JCC O

vae DA

07ZC 020

-----

(OCTT i
-




US 7,421,935 B2

Sheet 31 of 36

Sep. 9, 2008

U.S. Patent

dt¢ "IId

V€T ‘OIA

00£7

14 4 %4




U.S. Patent Sep. 9, 2008 Sheet 32 of 36 US 7,421,935 B2

b
y—
-
o |

2426
2402

2420

FIG. 24B

2400

o/
-t
)
&
—
£

2422

2422

r

[
[

2428

2422



US 7,421,935 B2

Sheet 33 of 36

Sep. 9, 2008

U.S. Patent

pa-*0 %% e Y e Pa %" 2
Lo A P P

Legetelele!

Pelele®

.._ —
¢ i
Y= ) o
] o o
\f; ]
e \f)
—
if
o |
) 4 7 :KHH__-n—-__-H& .......
1 l-l EmEEES o ‘1*".‘*.1' .‘. - - " .._'.-i.-_I'-.-i.-l.lllI
++++ .-‘.-.-.-. . r .‘ *. ' * ' * ‘ * .‘ ‘. ' . I.-.'-.l-'-.'-.‘-".'
S v e\ et s
| S BOOOOOOOCOOOOOTCN
...... A A S o b o b bbb
R et e e e b e st u b % ta s
~N S sy N ge F IOUOOOOOOOOOOOOOOOOR
ALY o e 0 e 0 0% e e e e 0 %0 % % % e e
vre o BOOOOOOOOOOOOOOOOOOOO0
..... SOOI OO
WP P T P O S 0 e e s e s e e ve
S SSOSSSS OSSP
e spesatesaleolelels ojelelelolalole el
o~ o] m“ﬂ“““%ﬂ“ WM SN
\ o %n * OO @
7 \f) o o
o 5_ L W, o0 re -
A 7 5 o
IR o I - £ oy B e oot To T et totete A
KAXXX D ........... NSO S 0 e e e e e s e e el Te? 0N " I
'*‘.......’* ‘*‘* ..- -_-l_-l-_l-_-_-.ll_ ‘_‘_.“_"‘*"‘*"‘*‘.‘"“"“‘"‘.‘.".\.‘. - Ewomo
F‘*‘t‘*“"‘*ﬂ " ‘. ....... ri**ﬁif‘ﬁil.‘*ii.fi.ifi.fi.iil‘.fﬁ ’. . ” p
f*ﬁ.‘***‘*i‘.i.ﬁj. // ’I b ey p—— e i ——————————————————————————————— % B '%...X: ML AR R IR AN s
KRN N R i
Yoo e e e mmm m i L
et ta e %00 %0 0% %% NN B v nuninn . U e R A CiAdtd I Ak
IO N\ : T % e
LSRN RN W L o I ........... INNIIam - ~
*“.'*“‘.*". qqqqq L T 7 7§ 1]
N N e w Rl INAANY S ; =
‘._‘_.‘_‘_*‘.‘_.‘..‘Z‘.‘.‘ .............
Y e et AN LRSS DI O - o)
| 3 3 el M S S S W S ] .
S 00000 ¢4+ 44 AR RS . L O 2 =u =u_
'**'*“*".“ Y IR LI R
e e dh ] AN YT 2 o
K KA K K] / ..................... -~ wH ]
o e 2y 0 M S M N +
PO B &0 000004 i D, -
TH‘ FLR I K MK MK 1‘.‘”‘"‘ ,_lf" - .I.‘I.‘“ 4
- o L e L - L R % ) ) ..'.v WaTaTaTWaTa T o T o B o o n T T T g W 3 '. _.'. .‘. .‘
ol RS IRILIEL LR L LR HRUHLAIRKALS | 23] 5B -
O DX I ORI O O I A OO OO RO R
M1 BOOOOCOOOOCOOOOOOHOOOOOOCOOOCIO OOEaR
O IO S S SRS IO S el -
e B 00 ta ettt e et e e ettt et e e b e 2ttt o Y e 2o % *eee" 4 G \f; b
3 PP Ot S I I SOOI =] = &
-..f# ) ” A - — \f) - o i T
Lot l ........................ 8 S - PN (| o g F o) o3
.'..' ‘*"‘* ; ’ ............................................. ....’..’*‘.**ﬁi.‘.ﬂ# 2
elete AR | NN g e ™~ \& . 2P %% “ ™
3005208 1N T NN AR o SN0 " | PR T T, |
AXHICKS . o Ry e Wttt e T ]
e I TT T if; OSSO OO
A R A ) R 4 P O W - 8 0.0 b
OO N\ o o REE | 9,008~ 2 RN 2/ 0 v
ESOSNS e . e NN R a0 lete.
K ..::I R XSO nOOU
A 0t AN OO o
R SN, ..I *,7 A R ey
DN " S AR * r v 00 ¢ e,
OOOOOON - o+ U EEE _ ' o DA A OOOOOOT
OOOOOOOCITNNS NSNS AT DAY S et 0 NSNS ) g .Y o 4 ACK KOO
A e L . ' T 4 7 " A AN o va e . LR i d EELEEEN - & & b & & & & & & b
a%0%a %% %% > o) AN ORI M v /r_.. N /| N Ay e oleloleledel0 0% %0 % e
(O =) SNNY - : > AN %ot Lo OGO BSEAEANEN
&5 9§ 1 [ Y 1ere . W MRS o o . ... o S el e S S e W
I X o S » e R 20K MR I M AN
“U - T o) ‘oPad o . _ : * TERT 0.0 0 0. 0.0 0 0 0. 0. 0.0 0 2 50 0 ¢
\O ) oY O £ AR - DR ORI KA KKK RRHRH 5
y— o et o S S SO
\f * - ¥ AP S P PSPPSR
ol O : o OO OO
5 0 ol & L 0 0 SE it D Al M S G M
or o | P L oe? 0SSR IO M X A OO
A g - | &J OC O] OO RS KOOI OO
| v 4 L X K R L TEE e SO SOV . &
o s
y— » W A NN AN P P od SOOIy
o Fe ) 2.4 37 5N NSO % ® SISO
\7, & | o= O .-ii.\ﬁ.-#i#.-i. O SOOOOOUOOOOOOOO
- el < ~l XX S KKK X% LRI IOCH XX K IO ®
o O OO , O DOOTOOOOOC OO0
s ¥ " ) XX R s
I'e) LN 2000 > ¥ *O e W)
o XA e PO 1 - A I XX OO0
J - = W OO
et Yolet Yo e e e e %% Y XY w9 W IO M S OSSNSO
228, R - & ({ @ S ¥e000etste0e % 06000050, 0 000 0 0 AN
o OSSN g : 0 0 e 0 e 0 0 0% e 0 e Y % et Y
_'.'_ LU St el N T R TR, R F b T L L. f"".‘.‘.*""*" 'R EREE
AN N T gl AN e 0 W L OO B 0 e N e e b e e e
- o W .lii.‘#ii'*i‘.l‘#. A
iiiiii *‘*‘***** e PR RN R
00 000 AN Tt T W COS 00 v e SIS
= NS X h#iit-v.___ ..... ATy e ety DI
. ' - - | | B BN
AP A TN T X L
N A8 b b bbb bbb
gl




US 7,421,935 B2

Sheet 34 of 36

Sep. 9, 2008

U.S. Patent

oo

2570

S

A S S S S
WP SOSPSNANIAAXEN BN MCTY
0%t %% NE N A B
MANANAA
'......'......_'..'_......_'. (Bl B % Sl o a Rl v+ ¢ r5r
PSS

alere e laTaen
F??F?ﬁ?nnz
Bl Mo Moo M
O S 3
PO PN e |

-

2570

L/

L 2 X K X )
LA AN NN

ook

e
3
3
p A ] = A O A AF AT A

L " -
AN
U 30 3 )
o e 0% %% %
13656020 "%%
07020 % %
bttt ottt

ot

»

#

+
+
&

2558

o M
ASONN
AXRAAA
oheteta st
S ol el Ot X
o et ete st
oetatetety
o eteta bt
Setetetets
S bbby

XIS
oetatetet b
LSS

Pt tete %t

eSS
AAANNINNN
ﬂﬂﬂiﬂiﬂﬂﬂﬂ
,

17

4
&
Wi
J
\ W
s
® & NHER
" ”-“na
4 NN
- 2 y"uum
s WA \ =9 2
NN Ny

SCOICOOOOON S
5 8 0 00 G &t
P S
0 I OC OO S
iiiittiii:

ﬂﬂﬁﬂﬁﬂﬂﬂﬂ:

U o e W MW W ' +++++++++++++++

ﬁﬁﬁﬁﬁﬁﬁﬁﬁ
e S, I
B AA R -
ORI

NN

i d

4

AN

2560 2564

NI I TSI

L

B ER0000 ) A
NI

RN TV

7

/

7z
{Illlllﬁfﬁ

/

NNNNN

o

ke 12562
ﬁ

&

*
il

iiiiiii

L

*

a4
geg

N

[

llllllllllllll

[ %

T

11111111
--------------------
llllllllllllllllllllll
J ------- NN NN NENERNENREREN NN
!!!!!!!!!!!!!!!!!!!!!
------------------
----------------

------------------
lllll

2566

2568

A .”.H.”.H.”.m.m.m.”.”.”.”..“m“m“m“m“..”.... ........
N

iiiiiiii

lllllllllllllllll

rrrrrrrrrrrrrrrrrr

n Dot
\

+++++++++++++++++++++++++

!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!

---------------------
llllllllllllllllllllll
llllllllllllllllllllllll

++++++++++++++++++++++

a4+

lllllllllllllllllllllllllllll

2556

o
i
)
-

FI1G. 25G

FI1G. 25F




US 7,421,935 B2
2604

2670

Sheet 35 of 36

Sep. 9, 2008

2620

U.S. Patent

2670

& &
) Jﬂﬂ 1“ Lw —
& //./IP/ ...Un. u o N Uu
\& \& \& o3
- ' - —
o0 - - & 3
Yg NEEED = e~ S
O ”u =9 S S v -
S =] LI £
~a M I &  \O a
O MIN & N N
= M ” e~ .
| Py’ N /N
xhi*“#“#”#ﬂj. ] I,I ] r.?{- SIS P N Ol S Yt ._- .... g
srsretitet NNNNN [ N\ S o o Sy s— ¢ B IR -
SR ] [ eyt e ——m— R & IS -
sy e elelelelelele e BRI Y e e Y OOSS 000 0000 0 0 0 0% 0%
SOSSAOASNE] bxJ- ] [+~ g OSSOSO
sqecece e oo olelele & I AN RTINS N A N G WY fooey oon e e e 6% %% 0 0 %% % e
NOOOOONSEGE] RN i t—y S AP SOOI
ROOOOOOOOOCE DY~ ped - m S N SOOI
S SOCSOOOOGE] Ko ST atatere et h aa el e o0t e,
SOOI PN NS RTRT 000 000 0 0 0 0 006%0% %% 0 %%
e ettt b A O a2 2 e AP erele et e et 60 % % e e e et
et Tt oTeteTe % Nl NN ALY . P S SRS I NI SR
2ottt e e % % A z PSS SN
¢t . cannnnsorssnnneenadieloisie e %% 3 C NI S WO e x]
it i e i P2 BRRSSPISsS e d ., LK 6 0 vl )
C o (] A T T T T TR R R e R e el O O X O e S5 486086486004
SO D S S S o S S SCSI S S SOOI
SOOA BSOSO OE o0 0 000 e " 0%
OCE PO SR MCIIOON SCSOOTSC PSS S0
OOT  E O OIS MM 2SI SNS ®
SO BSOS DTSR IS
S A S A NSOGB, O
. ettt Bt N M N g e e A K N W K X X X
RN IRIR e, P AN
$3058587000s0S0300050! | TG - . . = RO N K A KRR
DOOCKKIOOOE NNyl o= - 0000 0 e e e e e e e e e N N N
SO S I IS N e e - | CE P LSO -G 2P0 00 006+ 4 0KK
LSRG A XA INNY o oreremr 0 e a0 e e T %% 0 % N Y
Yete%0% e o e e o e % N I NN ettt RSSO SN,
1#¢iiitiii¢l .................... et bbbt edese s e e e e JHTHE
et et e e e e e et N I NN I | o o o e+ e s I LY - SRR S SR RS
]iii**.‘."i*’ ..................... SO GL LSS OGSO et L
OGN o st e e e ——————————————————————————————————— P R SISO
oSS0 Ly e e e ——————ireeee P Q2 OSSOSO
SOOI NYrre— ,— )/ o— . e e XSS
f‘.“".‘.‘*‘.‘& ' ?// |-| -u -.-u ) o ...I_...._Ir.._..l_..'.i.' o [ -_...!__._-__._._.._._.-_.‘_..‘__. d
*“_.‘**Fil FEEFEREAA
~Tlp e
bt \O \O )
o - & o \&
L= o
o G
~) b
NG -
— | A o
| A
& /Jlr & \&
N b — & ,..Dﬂ_ 3_.
m"m o 3 \& o =
al
~ NIENZE \O - e~
” A B o Jh,
v Nau4 N\ 3 = I
6 [ - . l
N quy G/ ™
. e L
e AN BN AN
OO NN N 0T TIIII——_——— . -y s
o2etetete e e lede% | / St / @ . ], A
g R AR R - " el | D 2 .....
PSS S S S — Ko B 1% - N s
K KUK HARL M y w Y. R v\« e @ - - 2SSO
OO T . - e Lo X o o 9 I I I I
SO0 . T > v . S S S S SRS SR S
LA g LB s, | WA i[ | - - =+ =l 3 O e
eele’s 5 S I ey, o o | 0ot 00 0 et e e et 0 0 e e e e 0T 0
Solelel 0890009 | M. eleleleTeTe e -3 SISO SO
opegel 20000 v 00 o el e e o lelels S S N M
OSESE R O S S S S IS S S O S OSY
S B S S S S S S A S o I SIS e I I S S NSO
OOA PO SOOI et Tyt e 0% % %%
I S S S sae e el etetsbs Fateta% % N 00
S S S S S BSOS S S B SOOI IS
Patatatu T Ty e e 0 0 0t 0 e 0 000 le e 0 e T T Do s e e e 0 e a0 %%t %% % %
e A S SN I N B S S MG e e M R 0 I o el e G 0 e el )
LSRR N B OO 000 04N F 0RO et DOl
S T O _ﬁﬁﬂﬁﬂﬁﬁﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂ
et P T oregesecetetatetetetnletelete et detelede o
oJ - . W W 00,0 0 0 e B b e e e s e e e ote e I
o ORI III I AN .
= . . h LRI IS
............ slegegele etelntutelele ool IR
...... VRGP IBES e AN
SRR, 0.0 6 0 0.0 0 0.0 ¢ COUTIIN
- R ¢ e 00 0.0 SRR
o .
&
L



U.S. Patent Sep. 9, 2008 Sheet 36 of 36 US 7,421,935 B2

2700

2726

2728
§ ; 2704 1716
N N I |
A q FI1G. 27C
: / E
; 2708 | “2750 12716 5990 2702
: : 2728
Q 2716
2704 ' ' 27182
2720
2718b

2724

FIG. 27A FIG.27B FIG. 27D



US 7,421,935 B2

1

BARREL LOCKING APPARATUS FOR A
PAINTBALL GUN

RELATED APPLICATIONS

This application 1s a continuation-in-part of U.S. patent
application Ser. No. 11/483,257, filed Jul. 7, 2006, which is a

continuation-in-part of U.S. patent application Ser. No.
11/402,211, filed Apr. 11, 2006, which 1s a continuation-in-

part U.S. patent application Ser. No. 11/157,131, filed Jun.

20, 2005, which 1s a continuation-in-part of U.S. patent appli-
cation Ser. No. 11/069,768, filed Mar. 1, 2005, now U.S. Pat.

No. 7,210,389 which 1s a continuation-in-part of U.S. patent
application Ser. No. 10/862,005, filed Jun. 4, 2004, now U.S.
Pat. No. 7,021,303, 1ssued Apr. 6, 2006, incorporated therein
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a paintball or other non-
lethal gun or marker barrel locking end cap apparatus.

More particularly, the present invention relates to a paint-
ball or other non-lethal gun or marker barrel locking end cap
apparatus, where the apparatus includes a hollow external
barrel end engaging member and a cap having a paintball
penetrator disposed within an interior of the cap and/or a vent
for venting gas and/or paint. The present mvention also
includes a barrel blocking apparatus including a portion that
1s 1nserted into an end of the barrel including a paintball
rupturing member or spike and optionally vents and via rota-
tion of the top portion a set of pads in the inserted portion 1s
pushed against the interior of the barrel to hold the apparatus
in place. The apparatus 1s designed so that when an 1nadvert-
ently discharged paintball impinges on the spike, the force
increases the locking force against the barrel.

2. Description of the Related Art

Inadvertent firing or discharging of a paintball from a
paintball gun or marker 1s a serious safety problem facing
users, spectators and mmnocent bystanders. Although many
barrel adaptors or condoms have been designed and intro-
duced into the market, these devices are capable of being
casily detached removing any protection that the devices
alforded prior to detachment.

Thus, there 1s a need 1n the art for an improved barrel plug
or condom for use with paintball or other non-lethal guns or
markers to improve satety and lessen the chance of inadvert-
ent detachment of the device.

SUMMARY OF THE INVENTION

The present invention provides a paintball gun or marker
barrel locking end cap including an internal barrel portion
comprising a cylindrical barrel plug insert having an inwardly
extending paintball penetrating member disposed therein and
one or a plurality of vents leading from an interior of the barrel
to an exterior of the end cap. The vents are designed to exhaust
any gases from an inadvertent firing or discharging of the gun
or marker and to exhaust any paint from a paintball after the
paintball has been punctured by the penetrating member. The
end cap also includes an external portion comprising an outer
barrel surface engaging assembly designed to surround an
outer portion of the barrel near an end of the barrel, where the
engaging assembly includes an outer barrel engaging and
securing or locking member with a locking force that 1s sui-
ficient to make removal with out loosening difficult. The outer
barrel member of the engaging assembly 1s designed to
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2

engage the outer portion of the barrel with sufficient force that
the end cap cannot be removed without reducing an engaging
force by untightening the outer barrel member.

The present invention provides a paintball gun or marker
barrel locking end cap including an outer barrel engaging and
locking assemblage having a paintball penetrator disposed on
an interior, distal surface of the assemblage and optionally a
plurality of vents disposed at or near the distal end of the
assemblage. The assemblage also includes a plurality of bar-
rel engaging members or fingers and a threaded tightener
sleeve adapted to tighten or loosen a locking force between
the members and an outer surface of the barrel and optionally
a stop adapted to stop the tightener at a certain position when
tully untightened. Alternatively, the opened end of the assem-
blage can be slotted so that when the tightening sleeve 1s
tightened in forces an inner surface of the opened end nto
frictional contact with an end of a barrel of a paintball gun.
The tube or its members are designed to engage an outer
surface of a paintball barrel with a locking force that 1s sui-
ficient to make removal without loosening difficult to very
difficult, where difficult means that a child or young adult
would not have sufficient strength to remove the end cap and
very difficult means that a normal adult would also be unable
to remove the end cap.

The present invention provides a method for preventing
inadvertent paintball discharges from a paintball gun or mark
including the step of mserting an internal barrel portion of a
locking barrel end cap 1nto an end of a barrel of a paintball gun
or marker, where the internal barrel portion comprises a cylin-
drical barrel plug 1nsert having an inwardly extending paint-
ball penetrating member disposed therein and one or a plu-
rality of vents leading from an interior of the barrel to an
exterior of the end cap. The vents are designed to exhaust any
gases from an inadvertent firing or discharging of the gun or
marker and to exhaust any paint from a paintball after the
paintball has been punctured by the penetrating member.
After inserting the internal portion into the barrel end, an
external portion 1s tightened about a portion of the barrel near
the barrel end with suilicient engaging force that the end cap
cannot be removed unless the external portion 1s loosened or
untightened, where the external portion comprises an outer
barrel surface engaging member designed to surround an
outer portion of the barrel near an end of the barrel. The
external portion of the barrel end cap apparatus can be 1inte-
gral with, aflixed to or detachably aflixed to the internal
portion of the barrel end cap.

The present invention also relates to a barrel engaging and
locking apparatus for use with non-lethal propellant drive
oguns, which propel soft balls from a barrel, where the appa-
ratus icludes a member having a closed end and a threaded
opened end. The apparatus also preferably includes one or a
plurality of vents associated with or located near its closed
end.

The present invention also relates to a barrel engaging and
locking apparatus for use with non-lethal propellant drive
guns, which propel soft balls from a barrel, where the appa-
ratus includes two apertures 1n the barrel along 1ts length, but
preferably near its end and a blocking pin designed to be
inserted into the apertures, where the pin stop any projectiles
fired from the gun. Preferably, the pin has a tab on 1ts proximal
end making 1t easier to grab. The pin also preferably includes
a locking member designed to prevent the pin from being
dislodged from the apertures 1n the barrel. The apparatus can
also 1nclude a mount mounted on the barrel for holding or
securing the pin when 1t 1s not mserted through the apertures
in the barrel. The apparatus can also include a retaining mem-
ber attached at one end it to the proximal end of the pin and
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attached at 1ts other end to the mount where the retaining
member 1s designed to reduce the tendency of the pin to be
lost.

The present invention also relates to a barrel engaging and
locking apparatus for use with non-lethal propellant drive
oguns, which propel soft balls from a barrel, where the appa-
ratus includes a slot 1n the barrel fitted with a pivoting tlip tab
that when flipped up blocks the barrel and when tlipped down
closes the slot. The apparatus also preferably includes a
releasable locking member for holding the tab in 1ts up posi-
tion until the locking member 1s released.

The present invention also relates to a barrel engaging and
locking apparatus for use with non-lethal propellant drive
oguns, which propel soft balls from a barrel, where the appa-
ratus includes a slot 1n the barrel, an 1nsertion disk, an inser-
tion tab mount, and a retaining member attached to the inser-
tion disk and the mount, where the disk 1s designed to be
inserted 1n to the slot to block the barrel at the slot. The
apparatus also preferably includes a releasable locking mem-
ber associated with either the barrel or the disk to locks the tab
in place until released.

The present invention also relates to a barrel engaging and
locking apparatus for use with non-lethal propellant drive
oguns, which propel soft balls from a barrel, where the appa-
ratus includes a diaphragm blocking device having a dia-
phragm and a turnable housing mounted into the barrel. The
turnable housing 1s designed to open and close the diaphragm.
The diaphragm 1s designed to open such that the diaphragm
retracts mto the housing clearing the barrel.

The present invention relates to barrels having a first con-
nector at 1ts proximal end adapted to detachably or perma-
nently attached to a paintball gun and a second connector at its
distal end adapted to detachably engage a connector of a
barrel blocking apparatus so that mmadvertently fired paint-
balls are destroyed within the blocking device causing no
harm to people or animals.

The present invention also relates to barrel blocking assem-
blies including barrel blocking apparatus including a closed
end having a spike extending outward from an 1nner surface
of the closed end and adapted to rupture paintball impinging
thereon. The barrel blocking apparatus also include a plural-
ity of vents adapted to allow gases and liquid to escape from
an interior of the apparatus. The apparatus also includes an
open end and a connector at or near 1ts open end adapted to
detachably engage a corresponding connector at or near a
distal end of a barrel of a paintball gun. The connector on the
barrel blocking apparatus can be male or female, threaded or
non-threaded provided of course that the paintball barrel have
a corresponding connector. The barrel blocking apparatus can
also includes one or a plurality of lights powered by a battery,
where the lights can be used to indicate many difierent situ-
ation, such as a paintball player that 1s now out of a game, a
gun that 1s properly atlixed with a barrel blocking device, gun
status, etc. The assembly can also include a mounting appa-
ratus including two open ends and a connector adapted to
detachably engage a corresponding connector at or near the
distal end of the barrel. The mounting apparatus 1s fixedly or
detachably attached to the barrel blocking apparatus. The
mounting apparatus includes mounts for detachably attach-
ing scope, lights, laser pointer, distant monitors or other paint-
ball accessories to the mounting apparatus so that the acces-
sories are located at the distal end of the barrel and are
designed to improve gun aiming, improve target illumination,
improve distance determination, etc.
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New Disclosure

The present invention also relates to barrel blocking appa-
ratus including a hollow barrel engaging member designed to
be fitted onto an end of paintball gun. The barrel engaging
member includes a locking assembly designed to detachably
lock or attach the barrel engaging member to the barrel with
suificient force that the member cannot be removed without
untighteming the locking assembly attaching the member to
the barrel, e.g., threads at an end of the barrel, threaded ring
designed to force pads into direct contact with the barrel, or
any other means for fastening the hollow member to the end
of the barrel. The apparatus also includes a paintball blocking
member adapted to be detachable connected to the hollow
engaging member so that the paintball blocking member pre-
vents paintballs from existing the blocking member 11 the gun
1s 1advertently discharged. The blocking member can
include a penetrator disposed in mner end of the blocking
member and adapted to rupture a paintball as i1t exists the
barrel and the blocking member. The member can also
include vents adapted to vent gas propelling the paintball as
well as the paint from the paintball. In certain embodiments,
the blocking member 1includes both a penetrator and at least
one vent. In other embodiments, the inner end of the blocking
member includes sharp raised bumps adapted to rupture the
paintball on 1mpact. In other embodiments, the blocking
member includes only at least one vent. In other embodi-
ments, the apparatus includes at least one light designed to
signily that the barrel 1s blocked, the barrel 1s blocked and the
player 1s no longer an active player 1n a game or exercise. In
other embodiments, the lights are part of a separate end mem-
ber that 1s detachably connected to a distal end o the blocking
member. Thus, the apparatus can include two members or
three member. The barrel engaging member 1s adapted to be
attached to the end of the barrel and left there. The present
also related to barrel made with the engaging member a
permanent part of the barrel.

Most Recent Disclosure

DESCRIPTION OF THE DRAWINGS

The mvention can be better understood with reference to
the following detailed description together with the appended
illustrative drawings 1n which like elements are numbered the
same:

Figures for the Embodiment of the Parent

FIGS. 1A-D depict an embodiment of a locking barrel end
cap for a paintball gun 1n cross-sectional, plan and top views,
respectively;

FIGS. 2A-D depict another embodiment of a locking barrel
end cap for a paintball gun in cross-sectional, side and top
views, respectively and an expanded view of an engaging
rng;

FIGS. 3A-C depict another embodiment of alocking barrel
end cap for a paintball gun 1n a cross-sectional, side and
perspective views;

FIG. 4 depicts a side view of another embodiment of a
locking barrel end cap for a paintball gun;

Figure for the Embodiment of the First CIP

FIG. SA depicts a cross-sectional view of a preferred
embodiment of a outer barrel engaging and locking assem-
blage;

FIG. 5B depicts an end view of the assemblage of FIG. SA;

FIG. 5C depicts a side view of an barrel engaging member
of this invention,
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FIG. 5D depicts a front view of the barrel engaging mem-
ber of FIG. 5C mounted 1n 1ts corresponding aperture;

FIG. 5E depicts a cross-section view of another embodi-
ment of a outer barrel engaging and locking assemblage;

FIG. 5F depicts an end view of the tube of FIG. SE;

FIG. 5G depicts a cross-section view of another embodi-
ment of a outer barrel engaging and locking assemblage;

FIG. 5H depicts an end view of the tube of FIG. 3G;

Figures for the Embodiment of the Second CIP

FIGS. 6 A&B depict embodiments of a barrel blocking
assembly including a barrel having a distal including a
threaded connector and a barrel blocking apparatus including
a threaded connector designed to engage the threaded con-
nector of the barrel;

Figures for the Embodiment of the Third CIP

FIGS. 7TA&B depict other embodiments of a barrel block-
ing assembly including a barrel having a distal including a
threaded connector and a barrel blocking apparatus including,
a threaded connector designed to engage the threaded con-
nector of the barrel;

FIG. 8 depicts an embodiment of a barrel blocking assem-
bly 1including a barrel having first and second apertures dis-
posed on opposite side of the barrel and a pin connected to the
barrel by a tether and adapted to be inserted through the
apertures;

FIGS. 9A&B depict embodiments of a barrel blocking
assembly including a barrel having a distal including a
threaded connector and a barrel blocking apparatus including,
a threaded connector designed to engage the threaded con-
nector of the barrel;

FIGS. 10A&B depict embodiments of a barrel blocking
assembly including a barrel having a distal including a
threaded connector and a barrel blocking apparatus including,
a threaded connector designed to engage the threaded con-
nector of the barrel;

FIGS. 11A&B depict embodiments of a barrel blocking
assembly including a barrel having a distal including a
threaded connector and a barrel blocking apparatus including,
a threaded connector designed to engage the threaded con-
nector of the barrel;

Figures for the Embodiment of the Fourth CIP

FIGS. 12A-C depict an embodiment of a barrel blocking
assembly including a barrel including a male threaded con-
nector and a barrel blocking apparatus including a female
threaded connector;

FIGS. 13A-C depict embodiments of a barrel blocking
assembly including a barrel having an enlarged distal end and
a connector comprising a plurality of indentations and a bar-
rel blocking apparatus including a plurality of spring loaded
members for detachably engaging the barrel connector;

FIGS. 14A-E depict embodiments of a barrel blocking
assembly including a barrel having a threaded connector ring
adapted to be fitted onto a distal end of the barrel so that the
barrel 1s equipped with a threaded connector and a barrel
blocking apparatus including a threaded connector designed
to engage the threaded connector of the barrel;

FIGS. 15A-D depict embodiments of a barrel blocking
assembly including a barrel having a flared end and a female
connector comprising an interior groove and a barrel blocking
apparatus including a connector comprising a plurality of
spring loaded member adapted to engage the groove of the
barrel connector;

FIGS. 16 A-C depict embodiments of a barrel blocking
assembly including a barrel having a flared distal end and a
temale threaded section disposed on an interior of the flare
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and a barrel blocking apparatus including an external, male
threaded section adapted to engage the barrel connector;

FIGS. 17A-C depict an embodiment of a barrel blocking
assembly including a barrel including a male threaded con-
nector and a multi-purpose barrel blocking apparatus includ-
ing a barrel blocking apparatus including a female threaded
connector and a mount assembly including a female threaded
connector,

FIGS. 18A-C depict an embodiment of a barrel blocking
assembly including a barrel including a male threaded con-
nector and a multi-purpose barrel blocking apparatus includ-
ing a barrel blocking apparatus including a female threaded
connector and a mount assembly including a non-threaded,
female connector,

FIGS. 19A-H depict several mounts for paintball accesso-
ries that can be mounted on the assembly of FIGS. 17 and 18;

Figures for Embodiments of the Fifth CIP

FIGS. 20A&B depict another embodiment of a barrel
blocking apparatus including a barrel engaging member and
a blocking member;

FIGS. 21A&B depict another embodiment of a barrel
blocking apparatus including a barrel engaging member, a
blocking member, and an end member;

FIGS. 22A, 22B and 22C depicts another embodiment of a
barrel blocking apparatus including a barrel engaging mem-
ber, a blocking member, and an end member;

FIGS. 23 A and 23B depicts another embodiment of a bar-
rel blocking apparatus including a barrel having a blocking
member connector disposed at 1ts distal end, a blocking mem-
ber, and an end member; and

FIGS. 24A, 24B and 24C depicts another embodiment of a
barrel blocking apparatus including a barrel having a barrel
blocking engaging member and a barrel plug.

Figures for Embodiments of the This CIP

FIGS. 25A-G depict another embodiment of a barrel block-
ing apparatus of this invention including an insertion portion
and a surrounding portion, with or without a secondary lock-
ing assembly;

FIGS. 26 A-D depict another embodiment of a barrel block-
ing apparatus of this invention including an insertion portion
and a surrounding portion, with a secondary locking assem-
bly; and

FIGS. 27A-D depict another embodiment of a barrel block-
ing apparatus for use with a grooved barrel end.

DETAILED DESCRIPTION OF THE INVENTION

The inventors have found that a barrel end cap can be
constructed that includes an internal portion having a paint-
ball an inwardly extending penetration member and a plural-
ity of aperture leading from the barrel interior to the exterior
of the end cap. The end cap also includes an external part
having a securing or locking assembly that i1s designed to
engage an exterior surface of the barrel with suilicient force to
prevent the cap from being inadvertently detaching from the
barrel.

The present invention broadly relates to a paintball gun or
marker locking end cap apparatus including an internal por-
tion having a barrel 1nsert including a paintball penetrating
device extending from an interior of the insert towards a
barrel end of the mnsert and one or a plurality of vents allowing
materials to flow from an mterior of the barrel to the surround-
ings. The penetrating device 1s designed to rupture any paint-
ball inadvertently fired or discharged by the paintball gun or
marker and the vent or vents are designed to exhaust any gases
or paint from an inadvertent firing or discharging of the paint-
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ball gun or marker. The end cap apparatus also includes an
external portion including a barrel engaging assembly, where
the barrel engaging assembly 1s designed to engage an outer
portion of the barrel near the barrel end with sufficient force
so that the end cap cannot be removed without first untight-
ening or unlocking the barrel engaging assembly.

Embodiments of This CIP

One new embodiments broadly relate to an internal barrel
blocking apparatus that includes an o1l ring or other similar
frictional engaging ring for engaging an inner wall of a barrel
of a non-legal gun or marker such as a paintball gun. The
frictional engaging ring i1s disposed with 1n grooves in four
prongs of a insertion portion of the barrel blocking apparatus,
1.€., the portion of the apparatus that 1s inserted into the barrel.
The four prongs are spaced apart with gaps therebetween and
are supported by a non-rotatable outer portion of the appara-
tus. The barrel blocking apparatus also includes a central post
that 1s flared at 1ts distal end and mounted on a rotatable outer
portion of the apparatus. The post may include a spike dis-
posed 1n a center of the flared portion for assisting in the
rupturing of inadvertently fired paintballs. Like all the barrel
blocking apparatuses of this invention, these embodiments
are designed to prevent a paintball leaving the barrel until the
blocking apparatus has been removed. Additionally, the appa-
ratus 1s designed to be able to withstand at least ten and up to
hundreds of inadvertently discharged paintballs. The appara-
tus may also include vents designed to vent paint and gases
that accompany an 1nadvertently fired paintball. The central
post include four raised sections. These raised sections are
designed to be positioned 1n the gaps between the prongs so
that 1n the prongs are in a retracted state when the insertion
portion of the apparatus 1s inserted 1into an end of the barrel.
Once the 1sertion portion has been inserted into the end of
the barrel, the rotatable outer portion of the apparatus 1s
rotated about a quarter turn, which forces the raised section of
the central post to contract inner surtaces of the prongs forc-
ing the prongs outward, which in turn compresses the friction
ring against the mner surface of the barrel locking the appa-
ratus 1n place. Because the center post 1s flared at 1ts distal end
and have raised section that lock the frictional rning against the
inner surface of the barrel, when a paintball 1s inadvertently
discharged, the force of the paintball striking the central post
actually increases the locking force of the friction ring against
the barrel. For barrels having apertures therein at 1ts discharge
end, the apparatus may also include a spring loaded pin that
when the insertion portion of the apparatus has been mserted
into the barrel, then the user can rotate the entire apparatus
until the spring loaded pin inserts into one of the barrel aper-
ture providing a second level of locking of the apparatus to the
barrel. The spring load pin includes a retractable cap that
permits withdrawal of the pin from the barrel aperture so that
the apparatus can be removed before or after the rotatable
portion has been rotated to unlock the pressure on the friction
ring.

Another new barrel blocking embodiment 1s designed to
work with a barrel having a series of groove near 1s discharge
end. The barrel may also be tapered after the last groove. The
blocking apparatus includes a top potion having a plurality of
downwardly extending spaced apart prongs having raised
portions disposed on their mnner surface adapted to insert into
the groove 1n the barrel end. The top may also include a spike
disposed 1n a center of the top portion on 1ts inner surface to
assist 1n rupturing madvertently fired paintballs. The top may
also include vents designed to vent paint and gases that
accompany an inadvertently fired paintball. The apparatus
also includes a rotatable outer ring having a plurality of pro-
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trusions disposed along its inner surface so that the protrusion
fit1n between the prongs when the apparatus 1s 1n 1ts unlocked
state. By rotating the outer ring relate to the top portion of the
apparatus, the protrusions engage outer surfaces of the prongs
forcing the raised portions of the prongs to insert into the
groove 1n the barrel locking the apparatus 1n place.

Referring now to FIGS. 1A-D, an embodiment of a paint-
ball gun end cap apparatus, generally 100, 1s shown to include
an internal portion 110 and an external portion 150. The
internal portion 110 includes a cylindrical barrel plug nsert
112 having a paintball penetrating member 114 comprising
an inwardly pointing spike 116 having a pointed tip 118 and
a plurality of vents 120. The penetrating member 114 1is
designed to rupture any paintball inadvertently fired or dis-
charged from a paint ball gun (not shown) as 1t travels down
a barrel 122 toward the penetrating member 114. The vents
120 are designed to exhaust any gases or fluid generated from
an 1nadvertent firing or discharging of a paintball and ruptur-
ing ol the paintball as 1t encounters the penetrating member
114.

The external portion 150 includes cap portion 152 and a
cylindrical outer barrel engaging portion 154 including two
opposing slits 156 and a tightening assembly 158 associated
with each slit 156. The assembly 138 1s designed to generate
a sullicient engaging force against a portion 160 of the barrel
122 so that the apparatus cannot be removed without untight-
enming the assembly 158. The tightening assembly 158
includes a base 162, a guide block 164, a threaded block 166
and a threaded wing nut 168, where the wing nut 168 (or any
other threaded bolt that can be tightened using a user’s finger)
1s inserted through an aperture 170 1n the guide block 162 and
into a threaded aperture 172 in the threaded block 166 so that
by screwing the wing nut 168 1nto the threaded aperture 172,
the slit 156 1s narrowed or closed generating the engaging
force. Additionally, the barrel 122 can include a groove (not
shown) into which a tab (not shown) on the mside of the outer
barrel engaging portion 154 fits to further secure the appara-
tus 100 to the barrel 122. The apparatus 100 also includes
straps 174 and strap blocks 176 affixed to the cap portion 152,
where the straps 174 are designed to prevent the end cap
apparatus 100 from being lost from the gun when not 1n use.
The straps 174 generally are tied to the gun at their other ends.

Looking at FIG. 1C, the apparatus 100 includes two oppos-
ing slits 156 having associated tightening assemblies 158, one
for each slit 156. Looking at FIG. 1D, the apparatus 100
includes a single slit 156 having an associated tightening
assembly 158.

Referring now to FIGS. 2A-C, another embodiment of a
paintball gun end cap apparatus, generally 200, 1s shown to
include an mternal portion 210 and an external portion 250.
The 1nternal portion 210 includes a cylindrical barrel plug
insert 212 having a paintball penetrating member 214 com-
prising an inwardly pointing spike 216 having a pointed tip
218 and a plurality of vents 220. It should be recognmized that
although a single penetrating member 214 1s shown, a plural-
ity of such members could also be used. The penetrating
member 214 1s designed to rupture any paintball inadvert-
ently fired or discharged from a paint ball gun (not shown) as
it travels down a barrel 222 toward the penetrating member
214. The vents 220 are designed to exhaust any gases or fluid
generated from an inadvertent firing or discharging of a paint-
ball and rupturing of the paintball as it encounters the pen-
etrating member 214.

The external portion 250 includes cap portion 252 and a
slotted cylindrical outer barrel engaging portion 254 includ-
ing a plurality of slots 256 separating a plurality of barrel
engaging members 258 having tightening ring supports 260.
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The engaging portion 254 also includes a tightening ring 262
having a tightening assembly 264 associated therewith sup-
ported on the ring supports 260. The assembly 264 1s
designed to tighten the tightening ring 262 generating a sui-
ficient engaging force against a portion 266 of the barrel 222
so that the apparatus cannot be removed without untightening
the assembly 264. The tightening assembly 264 includes a
guide block 268, a threaded block 270 and a threaded wing
nut 272, where the wing nut 272 (or any other threaded bolt
that can be tightened using a user’s finger) 1s inserted through
an aperture 274 in the guide block 268 and into a threaded
aperture 276 in the threaded block 270 so that by screwing the
wing nut 272 into the threaded aperture 276, the engaging
members 258 are forced towards each other closing the slots
256 generating the engaging force. Additionally, the barrel
222 can include a groove mto which a tab on the 1nside of the
outer barrel engaging portion 254 fits to further secure the
apparatus 200 to the barrel 222. The apparatus 200 als
includes straps 278 and strap blocks 280 aiffixed to the cap
portion 252, where the straps 278 are designed to prevent the
end cap apparatus 200 from being lost from the gun when not
in use. The straps 278 generally are tied to the gun at their
other ends. Looking at FIG. 2D, the tighteming ring 262 1s
shown separated clearly showing that the guide block 268 and
the threaded block 270 comprise opposing ends 282 of the
tightening ring 262.

Referring now to FIGS. 3A-C, another embodiment of a
paintball gun end cap apparatus, generally 300, 1s shown to 1s
shown to include an internal portion 310 and an external
portion 350. The internal portion 310 includes a larger cylin-
drical cap portion 311 and a smaller cylindrical barrel insert
312 and a paintball penetrating member 314 comprising an
inwardly pointing spike 316 having a pointed tip 318 and a
plurality of vents 320. The penetrating member 314 extends
inward from a cross-beam 315. It should be recognized that
although a single penetrating member 314 1s shown, a plural-
ity ol such members could also be used. The penetrating
member 314 1s designed to rupture any paintball inadvert-
ently fired or discharged from a paint ball gun (not shown) as
it travels down a barrel 322 toward the penetrating member
314. The vents 320 are designed to exhaust any gases or fluid
generated from an 1nadvertent firing or discharging of a paint-
ball and rupturing of the paintball as 1t encounters the pen-
etrating member 314. The cap portion 311 includes two pro-
trusions 324 designed to engage apertures on the external
portion 350.

The external portion 350 includes two C-shaped barrel
engaging members 352, each member 352 including a verti-
cal post 354 having an aperture 356 designed to engage the
protrusions 324 so that the members 352 hang from the pro-
trusions 324. Each C-shaped barrel engaging member 352
includes a first end 358 having a guide block 360 including a
guide aperture 362 therethrough extending outwardly there-
from. Each C-shaped barrel engaging member 352 also
includes a second end 364 having a threaded block 366
including a threaded aperture 368 therethrough extending
outwardly therefrom, where the threaded aperture 368 is
designed to engage a wing nut (not shown) or other hand
tightenable threaded member.

Referring now to FIG. 4, another embodiment of a paint-
ball gun end cap apparatus, generally 400, 1s shown to include
an internal portion 410 and an external portion 450. The
internal portion 410 includes a larger cylindrical cap portion
411 and a smaller cylindrical barrel insert 412 and a paintball
penetrating member 414 comprising an inwardly pointing,
spike 416 having a pointed tip 418 and further comprising a
plurality of vents 420. The penetrating member 414 extends
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inward from a top 413 of the larger cylindrical cap portion
411. It should be recognized that although a single penetrat-
ing member 414 1s shown, a plurality of such members could
also be used. The penetrating member 414 1s designed to
rupture any paintball inadvertently fired or discharged from a
paint ball gun (not shown) as it travels down a barrel (not
shown) toward the penetrating member 414. The vents 420
are designed to exhaust any gases or fluid generated from an
inadvertent firing or discharging of a paintball and rupturing
of the paintball as 1t encounters the penetrating member 414.
The cap portion 411 1includes two protrusions 424 designed to
engage apertures on the external portion 450.

The external portion 450 includes two C-shaped barrel
engaging members 452, each member 452 including a verti-
cal post 454 having an aperture 456 designed to engage the
protrusions 424 so that the members 452 hang from the pro-
trusions 424. Fach C-shaped barrel engaging member 4352
includes a first end 458 having a guide block 460 including a
guide aperture 462 therethrough extending outwardly there-
from. Each C-shaped barrel engaging member 452 also
includes a second end 464 having a threaded block 466
including a threaded aperture 468 therethrough extending
outwardly therefrom, where the threaded aperture 468 1is
designed to engage a wing nut 470 or other hand tightenable
threaded member.

Although several locking assemblies have been shown for
securing the end cap apparatuses of this invention to an end of
a paintball barrel, other locking assemblies can also be used
and are considered equivalents of the threaded connectors
shown above. For example, the locking assembly could com-
prise a clamping device with a release such as a vice-grip, the
C-shaped members could have clips or pins, or the ring could
be a slotted band with a tightening screw. These and other
tightening assemblies can be used equivalently 1n the barrel
end caps of this invention.

Referring now to FIGS. SA-C, an embodiment of a closed
ended tubular barrel engaging and locking assembly of this
invention, generally 500, 1s shown to include a tube 502
having an opened end 504 and a closed end 506. The assem-
bly 500 also 1includes a sleeve type tightener 508 having a top
510, a bottom 512 and a mner threaded region 514. The tube
or tubular member 502 also includes a plurality of vents 516
disposed at or near the closed end 506, where near means
within about 0.75" of the closed end 506 and preferably as
close to the closed end 506 as practicable. The tube 502 also
includes a plurality of barrel engaging members 518 pivotally
mounted within a equal plurality of apertures 520 disposed
near the opened end 504 of the tube 502. The tube 502 also
includes an outer threaded region 522. The threaded region
514 1s designed to engage the threaded region 522, when the
tightener 508 1s turned the tightener 508 either to tighten or
loosen the tightener 508.

Looking at FIGS. 5C&D, the engaging members 318 are in
the shape of a trnangular solid and include rubber pads 524
disposed on their inner surfaces 526 for frictionally engaging
a barrel 528 of a paintball gun (not shown) as shown in FIG.
5B. Each member 518 includes a groove 330 and two raised
trapezoid shaped portion 532 disposed one each side 534 of
the member 518. Fach aperture 520 includes a tongue 536
adapted to engage the groove 530 so that the member 518 can
pivot on the tongue 536. Each aperture 520 also includes a
trapezoid shaped groove 538 adapted to engage the portion
532 so that the member 518 can pivot in a guided manner
relative to the tongue 536.

The tube 502 also includes a paintball penetrator 540 hav-
ing a tip 542, where the penetrator 540 1s disposed on an 1nner
surface 544 of the closed end 506 and 1s designed to rupture
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any paintball impinging on the tip 542. The tube 502 can also
include penetrator reinforcing members 546. The tube 502
can also include a penetrator protector 548 disposed on the
penetrator 332 near 1ts tip 542. The tube 502 can also icludes
a plurality of radially disposed grooves 550. The sleeve
tighter 508 can also included a longitudinally extending
ribbed pattern 552 for easy of turning.

Looking at FIGS. SE&F, the assembly 500 1s shown to also
includes a penetrator protector 554 including a raised top
portion 556 and an aperture therethrough 558 adapted to
mount the protector 554 on the pentrator 540. The protector
554 1s shown here to be in the shape of a twelve sided polygon
having convex surfaces 560 and concave surfaces 562 and 1s
preferably made out of metal such as aluminum and 1s
designed to take a majority of force of a paintball impinging
on the penetrator. Looking at FIGS. SE&F, the assembly 500
1s shown to also includes a penetrator protector 564. The
protector 564 1s also shown here to be 1n the shape of a twelve
sided polygon with convex surfaces 566 and concave surfaces
568 and 1s preferably made out rubber. Although the protec-
tors 554 and 564 are shown to be twelve sided polygons
having convex and concave surfaces, the protectors can be of
any shape such as circular, oval, triangular, rectangular, pen-
tagon, hexagonal, etc. and can include convex and/or concave
surtaces.

Detailed Description of New Figures

Referring now to FIG. 6A, an embodiment of a screw-on,
hollow, end barrel locking assembly of this invention, gener-
ally 600, 1s shown to include a hollow tube 602 having an
open, threaded end 604 and a closed end 606 optionally
including one or a plurality of vents 608. The assembly 600 1s
designed to be screwed 1nto a threaded end 610 of a barrel 612
ol a non-lethal propellant drive guns 614. Referring now to
FI1G. 6B, another embodiment of a screw-on end barrel lock-
ing assembly of this ivention, generally 600, 1s shown to
include a tube 602 having an end 604 and a threaded closed
end 606 optionally including one or a plurality of vents 608.
The assembly 600 1s designed to be screwed 1nto a threaded

end 610 of a barrel 612 of a non-lethal propellant drive guns
614.

Referring now to FIG. 7A, an embodiment of a screw-on
barrel end cap of this invention, generally 700, 1s shown to
include a cap 702 having a threaded end 704, a vent 706 and
a grip 708 for allowing a user to tight and un-tighten the cap
700. Reterring now to FIG. 7B, another preferred embodi-
ment of a screw-on barrel end cap of this invention, generally
750, 1s shown to include a cap 752 having a threaded end 754,
a vent 756 and a tapered wing-type grip 758 for allowing a
user to tight and un-tighten the cap 700.

Referring now to FIG. 8, an embodiment of a pin-type
barrel locking assembly of this invention, generally 800, 1s
shown to 1mclude a barrel pin 802 having a head 804, a body
806 and a distal end 808 having a barrel pin aperture 810
therethrough and a retaining pin 812 designed to be mserted
into the locking pin aperture 810. The assembly 800 also
includes a locking pin line 814 attached at one end 816 to the
pin head 804 and at 1ts other end 818 to a first line attachment
block 820 affixed to a barrel 822. The assembly 800 also
includes a retaining pin line 824 attached at one end 826 to the
retaiming pin 810 and at its other end 828 to a second line
attachment block 830 also atfixed to the barrel 824. The barrel
824 includes a barrel aperture 832 therethrough to receive the
barrel locking pin 802.

Referring now to FIGS. 9A&B, another embodiment of a
pin-type barrel locking assembly of this invention, generally
900, 1s shown to include a barrel pin 902 having a head 904,
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a body 906, a distal end 908, a head end o-ring 910 and a distal
end o-ring 912. The assembly 900 also 1includes a barrel pin
line 914 attached at one end 916 to the pin head 904 and at 1ts
other end 918 to a first line attachment block 920 affixed to a
barrel 922. The assembly 900 also includes a locking pin
holder 924 atfixed to the barrel 922. The barrel 922 includes
a barrel aperture 926 therethrough to receive the barrel lock-
ing pin 902 so that the o-rings 910 and 912 seal the barrel
aperture 926.

Referring now to FIGS. 10A-B, an embodiment of a lever-
type barrel locking assembly of this invention, generally
1000, 1s shown to include a lever 1002 having a first end 1004,
a body 1006 and a second end 1008. The lever 1002 is
mounted on a lever mount 1010 via a pin 1012, which allows
the lever 1002 to pivot relative to the mount 1010 and block
the barrel 1016 when the lever 1002 1s 1n 1ts deployed state.
The assembly 1000 also includes a lever retaining block 1014
aifixed to the barrel 1016, which includes a slot 1018 through
which the second end 1008 of the lever 1002 travel when in its
deplovyed state to block the barrel 1016 as shown 1n FIG. 10B.

Referring now to FIGS. 11A-B, an embodiment of a lever-
type barrel locking assembly of this invention, generally
1100, 1s shown to include a lever 1102 having a first end 1104,
and a second end 1106. The lever 1002 1s mounted on a pin
1108, which allows the lever 1002 to pivot relative to the pin
1108. The lever 1102 1s designed to pivot on the pin 1108 to
extend mnto a barrel 1110 blocking it 1n its deployed state. The
barrel 1110 1ncludes a recess 1112 for allowing the first end
1104 of the lever 1102 to be tlush with a surface 1114 of the
barrel 1110 when 1n its non-deployed state and to be lifted to
block the barrel 1110. The barrel 1110 also includes a slot
1116 through which the second end 1106 of the lever 1102 to
block the barrel 1110 as shown 1n FIG. 1B.

New Embodiments

Referring now to FIGS. 12A-C, another embodiment of a
threaded-type barrel locking assembly of this invention, gen-
erally 1200, 1s shown to include a barrel 1202 having an
external thread section 1204 near 1ts distal end 1206. The
barrel 1202 can also include a threaded section 1208 at its
proximal end 1210, where 1t would screw into an handle
section of a paintball gun (not shown) or the paintball gun can
just come equip with an external threaded section near its
distal end.

The assembly 1200 also includes a barrel blocking appa-
ratus 1220. The barrel blocking apparatus 1220 includes a
closed end 1222, a spike 1224 and a plurality of vents 1226,
where the spike 1224 1s adapted to rupture an inadvertently
fired paintball and the vents 1226 1s designed to vent any
pressure build up and allow the paint in any ruptured paintball
to flow out of the apparatus 1220. The barrel blocking appa-
ratus 1220 also includes an open end 1228 and an internal
threaded section 1230, where the internal threaded section
1230 of the apparatus 1220 and the external threaded section
1206 are adapted to form a threaded connection 1232, when
the apparatus 1220 1s threaded onto the distal end 1206 of the
barrel 1202. The barrel blocking apparatus 1220 also includes
a band 1234 having a plurality of lights 1236. The lights 1236
are powered by a battery 1238 wired to the lights 1236 by
wires 1240.

The present invention also relates to a barrel for a paintball
gun including an external threaded section near its distal end.
If the barrel 1s designed to be removed from the paintball gun,
then the barrel also included a proximal threaded section so
that the barrel can be screwed 1nto the gun.

Referring now to FIGS. 13 A-C, an embodiment of a quick
connection-type barrel locking assembly of this invention,
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generally 1300, 1s shown to include a barrel 1302 having an
enlarged section 1304 near its distal end 1306. The enlarged
barrel section 1304 includes two rows 1308a&b of indenta-
tions 1310a&b. The barrel 1302 can also includes a threaded
section at 1ts proximal end (not shown), where 1t would screw
into an handle section of a paintball gun (not shown) or the
paintball gun can just come equip with a barrel having an
enlarged section near its distal end.

The assembly 1300 also includes a barrel blocking appa-
ratus 1320. The barrel blocking apparatus 1320 includes a
closed end 1322, a spike 1324 and a plurality of vents 1326,
where the spike 1324 1s adapted to rupture an inadvertently
fired paintball and the vents 1326 1s designed to vent any
pressure build up and allow the paint in any ruptured paintball
to flow out of the apparatus 1320. The barrel blocking appa-
ratus 1320 also includes an open end 1328 and an engaging
section 1330 having a plurality of spring loaded engaging
members 1332. The spring loaded engaging members 1332
are designed to engage the indentations 1310a or 132056 of the
first row 1308a or second row 13085 of the barrel 1302. The
barrel blocking apparatus 1320 also includes a band 1334
having a plurality of lights 1336 as shown 1n FIGS. 13A-C.
The lights 1336 are powered by a battery 1338 wired to the
lights 1336 by wires 1340. Although the lights 1334 are
shown disposed 1n a band region 1336 of the apparatus 1320,
the lights can also be arranged in a pattern or randomly
distributed on the apparatus 1320.

The present invention also relates to a barrel for a paintball
gun including an external threaded section near its distal end.
I1 the barrel 1s designed to be removed from the paintball gun,
then the barrel also included a proximal threaded section so
that the barrel can be screwed 1nto the gun.

Referring now to FIGS. 14A-E, an embodiment of a
thread-type barrel locking assembly of this invention, gener-
ally 1400, 1s shown to include a barrel 1402. The assembly
1400 also 1includes a thread ring-type section 1404 (FIG. 14B)
that 1s designed to be pushed onto the barrel 1402 at 1ts distal
end 1406 (FI1G. 14C). The thread section 1404 1s then either
glued 1n place or 1s set 1 place by one or a plurality of
Allen-type set screw (not shown). The threaded section 1404
1s then designed to provide the barrel 1402 with a male
threaded connector to engage a female connector associated
with a barrel blocking apparatus as described below.

The assembly 1400 also includes a barrel blocking appa-
ratus 1420. The barrel blocking apparatus 1420 includes a
closed end 1422, a spike 1424 and a plurality of vents 1426,
where the spike 1424 1s adapted to rupture an inadvertently
fired paintball and the vents 1426 1s designed to vent any
pressure build up and allow the paint in any ruptured paintball
to flow out of the apparatus 1420. The barrel blocking appa-
ratus 1420 also includes an open end 1428 and an internal
threaded section 1430, where the internal threaded section
1430 of the apparatus 1420 and the external threaded section
1406 are adapted to form a threaded connection 1432, when
the apparatus 1420 1s threaded onto the distal end 1406 of the
barrel 1402. The barrel blocking apparatus 1420 also includes
a band 1434 having a plurality of lights 1436. The lights 1436
are powered by a battery 1438 wired to the lights 1436 by
wires 1440,

Referring now to FIGS. 15A-D, an embodiment of a quick
connect-type barrel locking assembly of this invention, gen-
erally 1500, 1s shown to include a barrel 1502 having a flared
section 1504 near its distal end 1506. The tlared section 1504
includes ring indentation or groove 1508 disposed on an 1nner
surface 1510 of the barrel 1502. The barrel 1502 can also
includes a threaded section at 1ts proximal end (not shown),
where 1t would screw 1nto an handle section of a paintball gun
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(not shown) or the paintball gun can just come equip with a
barrel having an enlarged section near 1ts distal end.

The assembly 1500 also includes a barrel blocking appa-
ratus 1520. The barrel blocking apparatus 1520 includes a
closed end 1522, a spike 1524 and a plurality of vents 1526,
where the spike 1524 1s adapted to rupture an inadvertently
fired paintball and the vents 1526 1s designed to vent any
pressure build up and allow the paint in any ruptured paintball
to flow out of the apparatus 1520. The barrel blocking appa-
ratus 1520 also includes an open end 1528 and a plurality of
protruding assemblies 1530. The protruding assemblies 1530
include a bias means 1332 and a protrusion 1534 having
beveled edges 1536 and a stop 13538. Looking a FIG. 15B, the
protruding assemblies 1530 are shown extended, while look-
ing at FI1G. 15C, the protruding assemblies 1530 are shown
compressed. The apparatus 1520 1s then designed to be
mserted into the distal end 1506 until the protrusions 1534
spring into the groove 1508 as shown in FIG. 15D. The barrel
blocking apparatus 1520 also includes a band 1540 having a

plurality of lights 1542. The lights 1542 are powered by a
battery 1544 wired to the lights 1542 by wires 1546.

The present invention also relates to a barrel for a paintball
oun including a flared section near its distal end having a ring
indentation or groove. If the barrel 1s designed to be removed
from the paintball gun, then the barrel also included a proxi-
mal threaded section so that the barrel can be screwed into the
oun.

Retferring now to FIGS. 16A-C, an embodiment of a
threaded barrel locking assembly of this invention, generally
1600, 1s shown to include a barrel 1602 having a flared section
1604 near 1ts distal end 1606. The flared section 1604
includes a threaded section 1608 disposed on an inner surface
1610 of the barrel 1602. The barrel 1602 can also includes a
threaded section at its proximal end (not shown), where 1t
would screw into an handle section of a paintball gun (not
shown) or the paintball gun can just come equip with a barrel
having an enlarged section near its distal end.

Looking at FIG. 16B, The assembly 1600 also includes a
barrel blocking apparatus 1620. The barrel blocking appara-
tus 1620 1ncludes a closed end 1622, a spike 1624 and a
plurality of vents 1626, where the spike 1624 1s adapted to
rupture an 1inadvertently fired paintball and the vents 1626 1s
designed to vent any pressure build up and allow the paint 1n
any ruptured paintball to flow out of the apparatus 1620. The
barrel blocking apparatus 1620 also includes an open end
1628 and an externally threaded section 1630. The apparatus
1620 1s then designed to be inserted 1nto the distal end 1606
and screwed 1nto place to form a threaded connection 1632 as
shown 1n FIG. 16C. The barrel blocking apparatus 1620 also
includes a band 1634 having a plurality of lights 1636. The
lights 1636 are powered by a battery 1638 wired to the lights
1636 by wires 1640.

The present invention also relates to a barrel for a paintball
ogun including a flared section near 1ts distal end having a
internally threaded section. If the barrel 1s designed to be
removed from the paintball gun, then the barrel also included
a proximal threaded section so that the barrel can be screwed
into the gun.

Referring now to FIGS. 17A-D, an embodiment of a multi-
purpose barrel blocking and mounting assembly of this inven-
tion, generally 1700, 1s shown to include a barrel 1702 having
an external thread section 1704 near its distal end 1706. The
barrel 1702 can also include a threaded section at 1ts proximal
end, where 1t would screw 1nto an handle section of a paintball
gun (not shown) or the paintball gun can just come equip with
an external threaded section near its distal end.
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Looking at FIG. 17B, the assembly 1700 also includes a
multi-purpose barrel apparatus 1720. The multi-purpose
apparatus 1720 1includes a barrel blocking apparatus 1730 and
a barrel magnetic mounting apparatus 1760. The barrel block-
ing apparatus 1730 includes a closed end 1732, a spike 1734
and a plurality of vents 1736, where the spike 1734 1s adapted
to rupture an madvertently fired paintball and the vents 1736
1s designed to vent any pressure build up and allow the paint
in any ruptured paintball to tlow out of the barrel blocking
apparatus 1730. The barrel blocking apparatus 1730 also
includes an open end 1738 and an 1nternal threaded section
1740. The internal threaded section 1740 of the barrel block-
ing apparatus 1730 and the external threaded section 1706 are
adapted to form a threaded connection 1742, when the barrel
blocking apparatus 1730 1s threaded onto the distal end 1706
of the barrel 1702. The barrel blocking apparatus 1730 also
includes a band 1744 having a plurality of lights 1746. The
lights 1746 are powered by a battery 1748 wired to the lights
1746 by wires 1750.

The barrel mounting apparatus 1760 includes a hollow
body 1762 having a distal end 1764 and a proximal end 1766.
The apparatus 1760 also 1includes an internally threaded sec-
tion 1768 located at or near the proximal end 1766 of the
mounting apparatus 1760. Like the barrel blocking apparatus
1730, the internal threaded section 1768 of the mounting
apparatus 1760 and the external threaded section 1706 are
adapted to form a threaded connection 1770, when the barrel
blocking apparatus 1730 1s threaded onto the distal end 1706
of the barrel 1702. The mounting apparatus 1760 1s mounted
to the barrel blocking apparatus 1730 at permanent or detach-
able connector 1772. The mounting apparatus 1760 includes
a plurality of magnetic mounts 1774a-c, shown here as to row
of three magnetic (four shown). Two mounts 1774a are posi-
tion opposite the connector 1772. Two mounts 177456 are
located on right-side of the body 1762 (looking down the
barrel), and two on the right side of the body 1762 (not
shown). The magnetic mounts 1774 are designed to permit
the mounting of sights, scopes, lights or other types paintball
aids.

Looking at FIG. 17C, the assembly 1700 1s shown screwed
onto the barrel 1702 via the barrel blocking apparatus 1730,
while the mounting apparatus 1760 1s disposed on a bottom
side 1712 of the barrel 1702. Looking at F1G. 17D, the assem-
bly 1700 1s shown screwed onto the barrel 1702 via the
mounting apparatus 1760, while the barrel blocking appara-
tus 1730 1s disposed on a bottom side 1712 of the barrel 1702.
Looking at FIG. 17E, the assembly 1700, with the mounting
apparatus 1760 screwed onto the distal end 1706 of the barrel
1702, the assembly 1700 also includes a scope 1776 mounted
on the top mounts 1774a via magnets 1778 disposed on the
underside 1780 of the scope 1776. The assembly 1700 also
includes a light 1782 mounted on the left-side mounts 1774c¢
via magnets 1784 disposed on the underside 1786 of the light
1782. Although the scope and light are shown attached using,
magnetics, the mounts 1774 and the magnets 1778 and 1784
can be any type of mounting device including snaps, threaded
connections, slide connectors with a tightener or any other
type of mounting means to mount the scope or light on the
mounting apparatus 1760.

Referring now to FIGS. 18A-D, an embodiment of a multi-
purpose barrel blocking and mounting assembly of this inven-
tion, generally 1800, 1s shown to include a barrel 1802 having,
an external thread section 1804 near its distal end 1806. The
barrel 1702 can also include a threaded section at 1ts proximal
end, where 1t would screw 1nto an handle section of a paintball
gun (not shown) or the paintball gun can just come equip with
an external threaded section near its distal end.
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Looking at FIG. 18B, the assembly 1800 also includes a
multi-purpose barrel apparatus 1720. The multi-purpose
apparatus 1820 includes a barrel blocking apparatus 1830 and
a barrel magnetic mounting apparatus 1860. The barrel block-
ing apparatus 1830 includes a closed end 1832, a spike 1834
and a plurality of vents 1836, where the spike 1834 1s adapted
to rupture an madvertently fired paintball and the vents 1836
1s designed to vent any pressure build up and allow the paint

in any ruptured paintball to tlow out of the barrel blocking
apparatus 1830. The barrel blocking apparatus 1830 also
includes an open end 1838 and an internal threaded section
1840. The internal threaded section 1840 of the barrel block-
ing apparatus 1830 and the external threaded section 1806 are
adapted to form a threaded connection 1842, when the barrel
blocking apparatus 1830 1s threaded onto the distal end 1806
of the barrel 1802. The barrel blocking apparatus 1830 also
includes a band 1844 having a plurality of lights 1846. The
lights 1846 are powered by a battery 1848 wired to the lights
1846 by wires 1850.

The barrel magnetic mounting apparatus 1860 includes a
hollow body 1862 having a distal end 1864 and a proximal
end 1866. The apparatus 1860 also includes clamping appa-
ratus 1868 located at or near the proximal end 1866 of the
mounting apparatus 1860. The clamping apparatus 1868
includes engaging member 1870. When the barrel blocking
apparatus 1830 is 1nserted onto the distal end 1806 of the
barrel 1802, the clamping apparatus 1868 1s tightened causing
the engaging members 1870 to engage the threaded section
1804 at the distal end 1806 of the barrel 1802 to form a
locking connection 1871. The mounting apparatus 1860 is
mounted to the barrel blocking apparatus 1830 at permanent
or detachable connector 1872. The mounting apparatus 1860
includes a plurality of magnetic mounts 1874a-c, shown here
as to row of three magnetic (four shown). Two mounts 1874a
are position opposite the connector 1872. Two mounts 18745
are located on right-side of the body 1862 (looking down the
barrel), and two on the right side of the body 1862 (not
shown). The magnetic mounts 1874 are designed to permit
the mounting of sights, scopes, lights or other types paintball
aids.

Looking at FIG. 18C, the assembly 1800 1s shown screwed
onto the barrel 1802 via the barrel blocking apparatus 1830,
while the mounting apparatus 1860 1s disposed on a bottom
side 1812 of the barrel 1802. Looking at FIG. 18D, the assem-
bly 1800 1s shown screwed onto the barrel 1802 via the
mounting apparatus 1860, while the barrel blocking appara-
tus 1830 1s disposed on a bottom side 1812 of the barrel 1802.
Looking at FIG. 18E, the assembly 1800, with the mounting
apparatus 1860 screwed onto the distal end 1806 of the barrel
1802, the assembly 1800 also includes a scope 1876 mounted
on the top mounts 1874a via magnets 1878 disposed on the
underside 1880 of the scope 1876. The assembly 1800 also
includes a light 1882 mounted on the left-side mounts 1874c¢
via magnets 1884 disposed on the underside 1886 of the light
1882.

Although the barrel blocking apparatuses and the multi-
purpose apparatuses of this invention have been shown with a
number of different type of detachable locking connections to
appropriately designed barrels, any other connecting design
can be used to lockingly mount a barrel blocking apparatus to
the end of a specifically designed barrel so that the blocking
devices can withstand multiple inadvertent paintball firings
without endangering mnnocent bystanders, referees, or other
payer belore or after a game or training episode. We have
shown threaded connections and some quick connectors, but
any other type of quick connection connectors can be used
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such as those disclosed in U.S. Pat. Nos. 4,660,804, 6,786,
516, 6,733,047, 7,044,505, 7,044,506, incorporated therein

by reference.

Referring now to FIGS. 19A-J, several embodiments of
mounting assemblies of this invention, generally 1900, are
shown. Looking at FIGS. 19A&B, a screw-type mount 1900
1s shown to 1including a single mounting member 1902 and a
curved elongate mount 1904 having a thumb screw assembly
1906 for engaging a threaded post 1908 of a scope, light or
other paintball accessory 1910 that can be mounted on a
barrel mount assembly of this invention. The thumb screw
assembly 1906 including a housing 1912 including a nut 1914
having a threaded aperture 1916 therethrough and an aperture
1918 in the mount 1904 leading from the nut 1914 to an 1nner
surface 1920 of the mount 1904 adapted to receive the
threaded post 1908.

Looking at FIGS. 19C&D, a screw-type mount 1900 1s
shown to including two mounting members 1902 and a
curved elongate mount 1904 having a thumb screw assembly
1906 for engaging a threaded post 1908 of a scope, light or
other paintball accessory 1910 that can be mounted on a
barrel mount assembly of this mvention. The thumb screw
assembly 1906 including a housing 1912 including a nut 1914
having a threaded aperture 1916 therethrough and an aperture
1918 in the mount 1904 leading from the nut 1914 to an 1nner
surface 1920 of the mount 1904 adapted to receive the
threaded post 1908.

Looking at FIGS. 19E&F, a tube-type mount 1900 1s
shown to including a tubular member 1902 aflixed to a table
1904 which 1s aflixed to a mount 1906. The tubular member
1902 15 designed to receive a scope or other tubular paintball
accessory 1908.

Looking at FIGS. 19G&H, a tube-type mount 1900 1s
shown to 1including a tubular member 1902 affixed to a rotat-
able member 1903 mounted on a table 1904 which 1s atfixed
to a mount 1906. The tubular member 1902 1s designed to
receive a scope or other tubular paintball accessory 1908.

Looking at FIGS. 191&1], a tube-type mount 1900 1s shown
to including two tubular members 1902 atfixed to a table 1904
which 1s mounted on a rotatable member 1905 affixed to a
mount 1906. The tubular member 1902 1s designed to receive
a scope or other tubular paintball accessory 1908.

New Embodiments

Referring now to FI1G. 20A, another embodiment of barrel
blocking apparatus of this invention, generally 2000, 1s
shown to 1nclude a barrel engaging member 2002 adapted to
engage a distal end 2004 of a barrel 2006 of a non-lethal gun
(remainder of the gun 1s not shown) such as a paintball gun or
a foam ball gun. The engaging member 2002 1includes engag-
ing connector 2008 having a threaded outer sleeve 2010
adapted to force for engaging pads 2012 disposed at or near a
distal end 2013. Fach pad 2012 includes a trapezoidal sleeve
engaging portion 2014 and a barrel engaging portion 2016.
The barrel engaging member 2002 also includes a threaded
male connector 2018 disposed at or near a distal end 2020 of
the engaging member 2002. The apparatus 2000 also includes
a blocking member 2022 including closed end 2024 and an
openend 2026. The open end 2026 includes a female threaded
connector 2028 adapted to engage the male threaded connec-
tor 2018 of the engaging member 2002. Disposed on an inner
surface 2030 of the closed end 2024 of the blocking member
2022 15 an 1nsert 2032 surrounding a penetrator 2034. The
blocking member 2022 also includes a plurality of vents 2036
and optionally a light 2038 adapted to evidence that the barrel
blocking member 2022 1s attached to the barrel 2006. Look-

ing at FIG. 20B, a view from along the section lines A 1s
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shown 1llustrating now the pads 2012 engage the barrel 2006
once the sleeve 2010 has been tightened along a threaded
distal end 2013 of the engaging member 2002.

Referring now to FI1G. 21A, another embodiment of barrel
blocking apparatus of this invention, generally 2100, 1s
shown to include a barrel engaging member 2102 adapted to
engage a distal end 2104 of a barrel 2106 of a non-lethal gun
(remainder of the gun 1s not shown) such as a paintball gun or
a foam ball gun. The engaging member 2102 includes engag-
ing connector 2108 having a threaded outer sleeve 2110
adapted to force for engaging pads 2112 disposed at or near a
distal end 2113. Each pad 2112 includes a trapezoidal sleeve
engaging portion 2114 and a barrel engaging portion 2116.
The barrel engaging member 2102 also includes a threaded
male connector 2118 disposed at or near a distal end 2120 of
the engaging member 2102. The apparatus 2100 also includes
a blocking member 2122 including closed end 2124 and an
openend 2126. The open end 2126 includes a female threaded
connector 2128 adapted to engage the male threaded connec-
tor 2118 of the engaging member 2102, and the closed end
2124 1ncludes a second female connector 2129. Disposed on
an 1mnner surface 2130 of the closed end 2124 of the blocking
member 2122 1s an insert 2132 surrounding a penetrator
2134. The blocking member 2122 also includes a plurality of
vents 2136. The apparatus 2100 also includes an end member
2138 having a male threaded connector 2140 adapted to
engage the second female connector 2129 of the blocking
member 2122. The end member 2138 can include lighting
means 2142 adapted to evidence that the barrel blocking
member 2122 1s attached to the barrel 2106 so that partici-
pants 1n a game or an exercise will be able to readily identify
iactive participants. The end member 2138 can also include
other devices such as sound generators, GPS positioning
devices or the like. Looking at FIG. 21B, a view from along
the section lines A 1s shown illustrating now the pads 2112
engage the barrel 2106 once the sleeve 2110 has been tight-
ened along a threaded distal end 2113 of the engaging mem-
ber 2102.

Referring now to FIG. 22A, another embodiment of barrel
blocking apparatus of this invention, generally 2200, 1s
shown to 1include a barrel engaging member 2202 adapted to
engage a distal end 2204 of a barrel 2206 of a non-lethal gun
(remainder of the gun 1s not shown) such as a paintball gun or
a foam ball gun. The engaging member 2202 includes engag-
ing connector 2208 having a threaded outer sleeve 2210
adapted to force for engaging pads 2212 disposed at or near a
distal end 2213. Each pad 2212 includes a trapezoidal sleeve
engaging portion 2214 and a barrel engaging portion 2216.
The barrel engaging member 2202 also includes a female
quick connector 2218 disposed at or near a proximal end 2220
of the engaging member 2202. The apparatus 2200 also
includes a blocking member 2222 including closed end 2224
and an open end 2226. The open end 2226 includes a male
quick connector 2228 adapted to engage the female quick
connector 2218 of the engaging member 2202, and the closed
end 2224 includes a second female quick connector 2229.
Disposed on an inner surface 2230 of the closed end 2224 of
the blocking member 2222 1s an insert 2232 surrounding a
penetrator 2234. The blocking member 2222 also includes a
plurality of vents 2236. The apparatus 2200 also includes an
end member 2238 having a male quick connector 2240
adapted to engage the second female connector 2229 of the
blocking member 2222. The end member 2238 can include
lighting means 2242 adapted to evidence that the barrel
blocking member 2222 1s attached to the barrel 2206 so that
participants in a game or an exercise will be able to readily
identily nactive participants. The end member 2238 can also
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include other devices such as a front light, a sound generator,
a GPS positioning device or the like 2244. Looking at FIG.
22B, a view from along the section lines A 1s shown illustrat-
ing now the pads 2212 engage the barrel 2206 once the sleeve
2210 has been tightened along a threaded distal end 2213 of
the engaging member 2202. Looking at FIG. 22C, a view
from along the section lines B 1s shown illustrating now the
male quick connector 2228 of the blocking member 2222
engages the female quick connector 2218 of the engaging
member 2202. The connector 2228 includes four indentations
2246 adapted to fit into four protrusions 2248 1n the connector
2228, while four protrusions 22350 of the connector 2228 {it
into four indentations 2252 1n the connector 2218. The con-
nector 2228 1s pushed into the connector 2218 until the pro-
trusions 2250 of the connector 228 are 1n a circular groove
2254 1n the connector 2218, where the protrusions 2250 are
below the lower extent of the protrusions 2252. The connec-
tion 1s then made by simply rotating the blocking member
2222 to the right or left so that the protrusions 22350 of the
connector 2228 are coincident with but below the protrusions
2252 of the connector 2218. Although one form of a quick
connect 1s shown, the connection can also be any other quick
connect such as the quick connects used 1n water, gas and air

lines such as those disclosed in U.S. Pat. Nos. 4,660,804,
6,786,516, 6,733,047, 7,044,505, 7,044,506, incorporated
therein by reference.

Referring now to FIG. 23A, another embodiment of barrel
blocking apparatus of this invention, generally 2300, 1s
shown to 1nclude a barrel blocking engaging member 2302
located near a distal end 2304 of a barrel 2306 of a non-lethal
ogun (remainder of the gun 1s not shown) such as a paintball
gun or a foam ball gun, where the member 2302 can be affixed
to or integral with of the barrel 2306. The barrel engaging
member 2302 also includes a female quick connector 2318
disposed at or near a proximal end 2320 of the engaging
member 2302. The apparatus 2300 also includes a blocking,
member 2322 including closed end 2324 and an open end
2326. The open end 2326 includes a male quick connector
2328 adapted to engage the female quick connector 2318 of
the engaging member 2302, and the closed end 2324 includes
a second female quick connector 2329. Disposed on an inner
surface 2330 of the closed end 2324 of the blocking member
2322 1s an insert 2332 surrounding a penetrator 2334. The
blocking member 2322 also includes a plurality of vents
2336. The apparatus 2300 also includes an end member 2338
having a male quick connector 2340 adapted to engage the
second female connector 2329 of the blocking member 2322.
The end member 2338 can include lighting means 2342
adapted to evidence that the barrel blocking member 2322 1s
attached to the barrel 2306 so that participants 1n a game or an
exercise will be able to readily 1dentily mactive participants.
The end member 2338 can also include other devices such as
a front light, a sound generator, a GPS positioning device or
the like 2344. Looking at FIG. 23B, a view from along the
section lines B 1s shown illustrating now the male quick
connector 2328 of the blocking member 2322 engages the
female quick connector 2318 of the engaging member 2302.
The connector 2328 includes four indentations 2346 adapted
to 1it into four protrusions 2348 1n the connector 2328, while
four protrusions 2350 of the connector 2328 fit into four
indentations 2352 1n the connector 2318. The connector 2328
1s pushed into the connector 2318 until the protrusions 2350
of the connector 238 are in a circular groove 2354 1n the
connector 2318, where the protrusions 23350 are below the
lower extent of the protrusions 2352. The connection 1s then
made by simply rotating the blocking member 2322 to the
right or left so that the protrusions 23350 of the connector 2328
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are comncident with but below the protrusions 2352 of the
connector 2318. Although one form of a quick connect 1s
shown, the connection can also be any other quick connect

such as the quick connects used 1n water, gas and air lines such
as those disclosed 1n U.S. Pat. Nos. 4,660,804, 6,786,516,

6,733,04°7,7,044,505,7,044,506, incorporated therein by retf-
erence.

Referring now to FIGS. 24A-C, another embodiment of
barrel blocking apparatus of this invention, generally 2400, 1s
shown to include a barrel 2402 having an enlarged end section
2404. The enlarged end section 2404 1nclude a plurality of
opposing apertures 2406 aligned 1n a row 2408. The aperture
2406 are designed to receive a pin as described below. The
apparatus 2400 also includes a barrel plug 2410. The barrel
plug 2410 includes a curved end 2412, a cylindrical protru-
sion 2414 having a vertical aperture 2416 and ending 1n a
penetrator 2418, a fasting protrusion 2420 having a vertical
aperture 2422 and a horizontal aperture 2424 and a pin 2426.
The horizontal aperture 2424 1s adapted to house the pin 2426
when the plug 2410 1s not mserted into the barrel 2402. The
apertures 2406 1n the section 2404 and the two vertical aper-
tures 2416 and 2422 are designed to receive the pin 2426
when the plug 2410 i1s inserted in to the barrel 2402. The pin
2426 can have include spring loaded stops 2428 that prevent
the pin 2426 from fallmg out once 1t has been inserted though
the apertures 2406 1n the section 2404 and the vertical aper-

tures 2416 and 2422.

Detailed Description of Figures for This CIP
Ret another embodiment of

erring now to FIGS. 25A-E,
barrel blocking apparatus of this invention, generally 2500, 1s
shown. Looking at FIG. 25A, the apparatus 2500 includes a
barrel plug or insertion portion 2502 and an outer portion
2504. The insertion portion 2502 includes a center post 2506
attached to or mounted on a top section 2508 of the outer
portion 2504. The outer portion 2504 also includes a sur-
rounding section 2510. The top section 2508 1s mounted 1n a
groove 2512 1n the surrounding section 2510 of the outer
portion 2504, while the central post 2506 extends through an
aperture 2514 1n the surrounding section 2510.

The surrounding section 2510 also includes an outer down-
wardly extending lip 2516 and a circular groove 2518 dis-
posed on a lower surface 2520 of the surrounding section
2510 adjacent the lip 2516 and adapted to receive the end
2522 of the barrel 2524 of a paintball gun or other non-lethal
oun. Extending from the lower surface 2520 of the surround-
ing section 2510 adjacent the groove 2518 are a plurality (four
here) of prongs 2526 that form part of the nsertion portion
2502. The prongs 2526 include grooves 2528 adapted to
receive a Iriction ring (O-ring here) 2530. The prongs 2526
are spaced apart to form gaps 2532 therebetween as shown 1n
FIGS. 25B, 25D and 25E.

The central post 2506 includes a tlared portion 2534 near
its distal end 2536. The prongs 2526 have inner surfaces 2538
conformed to the flared portion 2534 of the post 2506. In the
flared portion 2534 of the post 2506 are raised sections 2540
as shown 1n FIGS. 25B, 25D and 25E, which are designed to
be disposed 1n the gaps 2532 between the prongs 2526 when
the apparatus 2500 1s 1ts unlocked state. The top section 2508
includes a winged shaped member 2542 adapted to be turned
by a user so that the top section 2508 can be rotated relative to
the surrounding section 2510. When the top section 2508 1s
rotated via the member 2542, the post 2506 also rotates. After
about a quarter turn, the post 2506 rotates suilicient to engage
the conforming surfaces 2538 of the prongs 2526 are pushed
outward compressing the fiction ring 2530 forcing it against
an mner surface 2544 of the barrel 2524 to frictionally lock
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the apparatus 2500 1n place. This locking process 1s shown 1n
the transitional FIGS. 25D and 25E (cut along the section line
DE), which show the apparatus 2500 1ts unlocked state and 1n
its locked state, respectively, showing the compression of the
friction ring 2530.

The central post 2506 can also include a penetrator 2546
disposed 1n the distal end 2536 of the post 2506 and adapted
to assist 1n rupturing paintball that are madvertently fired
from the gun. The post 2506 can also include vents 2548 1n 1ts
distal end 2536 opening at locations 2550 1n the flared section
2534 of the post 2506. The vents 2548 are blocked when the
apparatus 2500 1s 1n 1ts unlocked state, but open 1nto connect-
ing conduits 2552 that extend up along the post 2506 and out
of the surround section 2510 at locations 2554.

Referring now to FIGS. 25F &G, the barrel blocking appa-
ratus 2500 1s shown to include a secondary spring loaded
locking assembly 2556 disposed on a side of the surrounding
section 2510. The assembly 2556 includes a housing 2558, a
shaft 2560 having a spring stop 2562 and a cap 2564. The
housing 2558 also includes a spring 2566. The shait 2560 1s
adapted to msert into an aperture 2568 1n the barrel 2524 and
extend 1nto a receiving opening 2570 1n the surrounding sec-
tion 2510. The cap 2564 1s adapted to allow the shaft 2560 be
withdrawn from the barrel aperture 2568 to remove the appa-
ratus 2500 before or after 1t has been unlocked. When placing,
the apparatus 2500 with the spring loaded assembly on a
barrel, the cap 2564 1s pulled to allow the apparatus to go over
the barrel, then the spring will force the shaft into an appro-
priate barrel aperture. The secondary locking assembly acts
as a secondary safeguard to ensure that mnadvertently fired
paintballs cannot exit the end of the barrel. FIG. 25A shows
the assembly 2556 1n its locked position, while FIG. 25B
shows the assembly 2556 1n 1ts unlocked position.

Referring now to FIGS. 26 A-D, another embodiment of
barrel blocking apparatus of this invention, generally 2600, 1s
shown. Looking at FIGS. 26 A&B, the apparatus 2600
includes a barrel plug or insertion portion 2602 and an outer
portion 2604. The msertion portion 2602 includes a center
post 2606 attached to or mounted on a top section 2608 of the
outer portion 2604. The outer portion 2604 also includes a
surrounding section 2610. The top section 2608 1s mounted 1n
a groove 2612 1n the surrounding section 2610 of the outer
portion 2604, while the central post 2606 extends through an
aperture 2614 1n the surrounding section 2610.

The surrounding section 2610 also includes an outer down-
wardly extending lip 2616 and a circular groove 2618 dis-
posed on a lower surface 2620 of the surrounding section
2610 adjacent the lip 2616 and adapted to recerve the end
2622 of the barrel 2624 of a paintball gun or other non-lethal
ogun. Extending from the lower surface 2620 of the surround-
ing section 2610 adjacent the groove 2618 are a plurality (four
here) of prongs 2626 that form part of the 1nsertion portion
2602. The prongs 2626 include grooves 2628 adapted to
receive a riction ring (O-ring here) 2630. The prongs 2626
are spaced apart to form gaps 2632 therecbetween as shown 1n
FIGS. 26C and 26D.

The central post 2606 includes a tlared portion 2634 near
its distal end 2636. The prongs 2626 have inner surfaces 2638
conformed to the flared portion 2634 of the post 2606. In the
flared portion 2634 of the post 2606 are raised sections 2640
as shown 1 FIGS. 26C and 26D, which are designed to be
disposed 1n the gaps 2632 between the prongs 2626 when the
apparatus 2600 1s 1ts unlocked state. The top section 2608
includes a winged shaped member 2642 adapted to be turned
by a user so that the top section 2608 can be rotated relative to
the surrounding section 2610. When the top section 2608 1s
rotated via the member 2642, the post 2606 also rotates. After
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about a quarter turn, the post 2606 rotates suilicient to engage
the conforming surfaces 2638 of the prongs 2626 are pushed
outward compressing the fiction ring 2630 forcing it against
an ner surface 2644 of the barrel 2624 to frlctlonally lock
the apparatus 2600 in place. This locking process 1s shown in
the transitional FIGS. 26C and 26D (cut along the section line
CD), which show the apparatus 2600 1ts unlocked state and 1n
its locked state, respectively, showing the compression of the
friction ring 2630.

The central post 2606 can also include a penetrator 2646
disposed 1n the distal end 2636 of the post 2606 and adapted
to assist in rupturing paintball that are mmadvertently fired
from the gun. The post 2606 can also include vents 2648 1n 1ts
distal end 2636 opening at locations 2650 1n the flared section
2634 of the post 2606. The vents 2648 are blocked when the
apparatus 2600 1s 1n 1ts unlocked state, but open 1nto connect-
ing conduits 2652 that extend up along the post 2606 and out
of the surround section 2610 at locations 2654.

The barrel blocking apparatus 2600 can also include a
secondary spring loaded locking assembly 2656 disposed on
a side of the surrounding section 2610. The assembly 2656
includes a housing 2658, a shaft 2660 having a spring stop
2662 and a cap 2664. The housing 2658 also includes a spring
2666. The shait 2660 1s adapted to insert into an aperture 2668
in the barrel 2624 and extend into a recerving opening 2670 1n
the surrounding section 2610. The cap 2664 1s adapted to
allow the shait 2660 be withdrawn from the barrel aperture
2668 to remove the apparatus 2600 before or after it has been
unlocked. When placing the apparatus 2600 with the spring
loaded assembly on a barrel, the cap 2664 1s pulled to allow
the apparatus to go over the barrel then the spring will force
the shait into an appropnate barrel aperture. The secondary
locking assembly acts as a secondary safeguard to ensure that

inadvertently fired paintballs cannot exit the end of the barrel.
FIG. 26 A shows the assembly 26356 1n 1ts locked position,

while FIG. 26B shows the assembly 2656 in 1ts unlocked
position.

Referring now to FIGS. 27A-d, another embodiment of
barrel blocking apparatus of this invention, generally 2700, 1s
shown. Looking at FIG. 27A, the apparatus 2700 includes a
body 2702 and a rotatable ring 2704 having a gripping surface
2706. The apparatus 2700 1s adapted to engages a grooved
barrel end 2708 of a paintball barrel 2710. The grooved end
2708 includes two radial grooves 2712a&b. The grooved end
2708 also includes a tapered distal end 2714. Although two
barrel grooves are shown and the barrel 1s tapered, the barrel
end can be untapered and include only one groove or more
than two grooves depending on design and style.

The body 2702 includes s1s downwardly extending, spaced
apart prongs 2716 having a first raised area 2718a adapted to
engage the first barrel groove 2712a, and a second raised area
2718b adapted to engage the second barrel groove 27125b. The
ring 2704 includes protrusions 2720 that are disposed to fit
inside gaps 2722 between the prongs 2716 when the appara-
tus 1s 1n 1ts unlocked state. Once rotated, the protrusions 2720
in the ring 2704 contact an outer surtace 2724 of each prong
2716 forcing the raised areas 2718a&b 1nto their aligned
barrel grooves 2712a&b, respectively.

The body 2702 can also include a penetrator 2726 disposed
on an 1nner surface 2736 of the body 2702 and adapted to
assist 1n rupturing paintball that are mnadvertently fired from
the gun. The body 2702 can also include vents 2728 1n therein
adapt to vent paint and gases accompanying an inadvertently
discharged and ruptured paintball.

All references cited herein are incorporated by reference.
Although the invention has been disclosed with reference to
its preferred embodiments, from reading this description
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those of skill 1n the art may appreciate changes and modifi-
cation that may be made which do not depart from the scope
and spirit of the invention as described above and claimed
hereafter.

We claim:

1. A barrel blocking apparatus comprising:

an 1nsertion portion including:

a top section,

a central post attached to or mounted from an inner
surface of the top section, where the central post
includes:

a flared end, and
raised areas,
a surrounding section including:

a mounting groove 1 which the top section 1s mounted,

a central aperture through which a narrow portion of the
post passed through,

a lip and an adjacent groove for engaging the end of the
barrel of a paintball gun,

a Iriction ring,

a plurality of spaced apart prongs adjacent the groove
and extending downward from

a lower surface of the surrounding section, each prong
including a groove adapted to

receive the friction ring,

where the top section and post are adapted to be rotated
relative to the surrounding section an amount sufficient
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to force the raised areas of the post to engage conforming
outer surfaces of the prongs and compress the frictional
ring against the mner surface of the barrel with suificient
force to hold the apparatus 1n place and where the post s
designed to apply greater force against the prongs and
friction ring when struck by an inadvertently discharged
paintball.

2. The apparatus of claim 1, wherein the post further
includes vents and the surrounding section further includes
conduits 1n gas commumnication with the vents when the appa-
ratus 1s 1n a locked state.

3. The apparatus of claim 1, wherein the post further
includes a spike.

4. The apparatus of claim 1, wherein the post further
includes a spike and vents and the surrounding section further
includes conduits 1n gas communication with the vents when
the apparatus 1s 1n a locked state.

5. The apparatus of claim 1, further comprising a spring
loaded secondary locking assembly designed to insert a
retractable shait into an aperture in the barrel when locked
and to be unlocked by disengaging the shaft by pulling on a
cap attached to the distal end of the assembly and where the
assembly 1s attached to or integral with the surrounding sec-
tion at a side thereof.
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